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ABSTRACT 


In this thesis, we have presented our discovery of original symmetric presenta- 

tions of a number of non-abelian simple groups, including several sporatic groups, linear 
groups, and classical groups. 
We have constructed, using our technique of double coset enumeration, Jo, Mio, Jt, 
PSU(3, 3):2, Mii, A1o, 5S(4,3), Ma2:2, PSL(3, 4), Se, 2:55, 2:PSL(3, 4) as homomor- 
phic images of the involutory progenitors 2*3:(2°:A5), 2*119: PSL(2, 11), 2*°:As5, 3*4:Dsg, 
g*110-PSL (2, 11); 2*?:PSL(2, 7) 2*7* (2K Ay), 2°": (24:(5:3)),. 2°): Ay. respectively: and 
Se, Ss, J2, Mi2:2, as homomorphic images of the monomial progenitors 2*°:A5, 2*4?:PSL(2, 
7), 2*18:(3:Ag), 2*8:(23:(4:2)), 2*°:(5:4) respectively. 


In addition we have given isomorphism types of all images that were discovered. 
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Introduction 


Magma is extensively used in this thesis. We have used it to compute many 
of the questions related to the structure of a finite group such as subgroups, normal 
subgroups, and maximal subgroups, as well coset actions and homomorphic images of 


presentations. 


The infinite semi-direct product, called a progenitor, of the form, m*”:N, where m*” 
is a free product of n cyclic groups generated by t;, 1 <i <n, of order m and is a group 
of automorphisms of m*” which permutes the n cyclic subgroups by conjugation. There- 
fore, for any k € N, i" = os where gcd(m, 1) = 1. When m=2, N acts as a permutation 
group on the n-induces of the t,;’s; that is, N < S,. The elements of a progenitor can be 


written, not necessarily uniquely, as mw, where n € N and w is a word in the t,’s. 


Then any relation that a progenitor can be factored by to give a finite image must take 
m*?:N 
nw 


the form nw = 1. We will represent this factorization as . We will demonstrate 
how such factor groups can be identified. WE also note that frequently a progenitor 
factored by a single relation gives a simple group and a possible sporadic dimple group. 
Thus, progenitors lay the foundation for the number of topics, related to presentations 


and representations, that will be discussed throughout the next few chapters. 


In Chapter 1, we list definitions and theorems pertaining to progenitors. We show how 


to apply Grindstaff lemma, we will prove the theorem = Sp41 via computing 


gen. Bs 

tytgti=(1,2) 
using the computing program MAGMA to verify if we successfully built the progenitor, 
as well as perform double coset enumeration of the group S7 over the transitive group 


Se. More precisely, we show when a progenitor is factored by given relations it allows 


us to find the finite homomorphic images of such progenitor. In Chapter 2 we perform 
double coset enumeration of the Mathieu sporadic simple group Mj2 over PSL(2,11) and 
in Chapter 3 we perform double coset enumeration of the janko sporadic simple group 
Jz over (2°:A5). In Chapter 4-5 we continue our discussion of double coset enumer- 
ation, we construct the double coset enumeration of a group G over a transitive group 
N of finite permutation and monomial progenitors. We also show the maximal double 
coset enumeration for the following groups Sg, Sg, Ja, Mi9:2. In Chapter 6 we solve the 
extension problem in order to classify the isomorphism type of transitive groups as direct 


product, semi-direct product, or mixed extension. 


In Chapter 7 we discuss a different type of progenitor called the monomial progeni- 
tor. We show construction of this progenitor through a process known as the ” lifting 
process”, which allows us to build monomial matrices to obtain a new control group on 
which our monomial progenitor will be constructed from. In Chapter 8 we show how 
to construct permutation progenitors of various free product sizes and apply Grindstaff 
Lemma via computing program MAGMA to verify if we successfully built the progenitor. 
In Chapter 9 we either construct or give symmetric presentations of classical groups.. 
In Chapter 10 we list the tables of the finite images discovered for each permutation 


and monomial progenitors, in chapter 7 and 8. 


Chapter 1 


Preliminary Information 


1.1. Preliminary Definitions 


We will remind our readers of the following definitions from Group Theory. 
Definition 1.1.1 (Permutation) A permutation of X, where X # 9, is the bijective 
mapping a: X +X. Sz is the set of all permutations of X. [Rot95] 


Definition 1.1.2 (Disjoint) Two permutations a, 3 € S, are disjoint if every x moved 
by one is fixed by the other. In symbols, if a(a) 4 a, then $(a) = a, and if a(b) = b, 
then 3(b) 4 b. [Rot95] 


Definition 1.1.3 (Commute) Let a and £ be permutations. Then a and £ are sal 


to commute if a3 = Ba [Rot95] 


Definition 1.1.4. (Transposition) A permutation is called a transposition when- 


ever it interchanges a pair of elements. [Rot95] 


Definition 1.1.5. (Operation) For a set G 4 @, a (binary) operation is a func- 
tion uw: G > G. [Rot95] 


Definition 1.1.6. (Associative) The operation * for a set G is associative if (a*b)*c 


= a*(b*c), V a,b,c € G. [Rot95] 


Definition 1.1.7. (Semigroup) A semigroup (G, *) is a nonempty set G equipped 


with an associative operation *. [Rot95] 


Definition 1.1.8. (Group). G is a group if G is a semi-group with the identity, e 
€ G, and inverse, b € G, such that 

(i) Identity: e*a = a*e, Va € G 

(ii) Inverse: 4 b € G, where a*b = e = b*a, Va € G. [Rot95] 


Definition 1.1.9. (Order) If G is a group, then the order of G, denoted |G], is the 


number of elements in G. [Rot95] 


Definition 1.1.10. (Free Group) If X is a subset of a group F, then F is a free 
group with basis X if, for every group G and every function f: X — G, there exists a 


unique homomorphism ¢: F — G extending f. [Rot95] 


Definition 1.1.11. (Presentation) Let X be a set and let A be a family of words 
on X. A group G has generators X and relations A if G = F/R, where F is the free group 
with basis X and R is the normal subgroup of F generated by A. The ordered pair (X | 
A) is called a presentation of G. [Rot95] 


Definition 1.1.12. (Progenitor) A progenitor is a semi-direct product of the fol- 
lowing form: P = 2*":N = {mw | a € N, and w is a word in the t;}, where 2*” denotes 
a free product of n copies of a cyclic group of order 2 generated by involutions t; for i 
= 1, 2,...,.n; and N is a transitive permutation group of degree n which acts on the free 


product by permuting the involutory generators. [Curt96] 
Definition 1.1.13. (Symmetric Group) The symmetric group, denoted S,, is the 
set of all permutations of the nonempty set X = {1, 2, ..., n}. S, is a group of order n! 


on n letters. 


Definition 1.1.14. (Fixes, Moves) Let x € X, a € Sx. We say a fixes x 1 a(x) 


= x. We also say a moves x if a(x) # x. [Rot95] 


Definition 1.1.15. (Center)Let G be a group. The set of all x € G who commute 
with every element of G is called the center of G. We denote the center as Z(G). [Rot95] 


Definition 1.1.16. (Abelian Group) G is an abelian group if a*b = b*a, V a,b 
€ G. [Rot95] 


Definition 1.1.17. (Subgroup) Let G be a group and S be a subset of G, S C G, 
withS A 0. Ifse€ Gs! € Gands,t € G > st € G, then S is a subgroup of G, 


denoted by S < G. [Rot95] 


Definition 1.1.18. (Word) Let X C G with X # @. Then an element w € G of 


the form w = xj!x5?...x", where x; € X, e; = +1, n> 1, is called a word on X. [Rot95 
i n 


Definition 1.1.19. (Generator) Let X C G. Then the smallest subgroup of G con- 
taining X is called the subgroup generated by X, denoted as <x>. WE also say that 
X generates <X>. [Rot95| 


Definition 1.1.20. (Proper Subgroup) Let G be a group and K be a subgroup of 
G.K < G. If gKg~! = K, Vg € G, then K is a normal subgroup of G, denoted by K A 
G. [Rot95} 


Definition 1.1.21. (Normal Subgroup) Let G be a group and K be a subgroup 
of G, K < G. If gKg7! = K, Vg € G, then K is a normal subgroup of G, denoted by 
K A G. [Rot95] 


Definition 1.1.22. (Simple) Let G be a group with G 4 1. Then G is simple if 
it has no other normal subgroups than G and 1. [Rot95] 


Definition 1.1.23. (Maximal Normal Subgroup) Let G be a group and H < G. 
H is a maximal normal subgroup of G if A N < G with H < N < G. [Rot95] 


Definition 1.1.24. (G-set, Action) Let X be a set and G be a group. Then X is 
a G-set if there exists a function a: G x X > X, called an action, such that 

(i) Identity: Ix =x, VxeEX 

and 


(ii) Associative: g(hx) = (gh)x, Vg,h,x € X [Rot95] 


Definition 1.1.25. (Transitive) A G-set X is transitive iff for every x,y € X, J 
ox. [Rot95] 


Definition 1.1.26. (Homomorphism) Let G and H be groups with operations * and 
o, respectfully. Then there exists a homomorphism f: G —> H if f(a * b) = f(a) o f(b), 
Va,b € G. [Rot95] 


Definition 1.1.27. (Isomorphism) Let G and H be groups. Then G is isomorphic to 
H, denoted by G = H, if the homomorphism mapping f: G —> H is also a bijection. [Rot95] 


Definition 1.1.28. (kernel, Image) Let G and H be groups with H < G and the 
homomorphic mapping f: G— H. Then the kernel of f is the set K = {a € G: f(a) = 1 
} and the image of f is the set I = {h € H: h = f(a) for some a € F }, where K < G and 
I < H. [Rot95] 


Definition 1.1.29. (Automorphism) An automorphism of a group G is the iso- 
morphism ¢: G — G. [Rot95] 


Definition 1.1.30. (Representative, Right Coset, Left Coest) Let S < G and 
t € G. Then the subset of G, St = {st | s € S }, is a right coset of S in G, where t is a 
representative of St. Also, the subset of G, tS = {ts |s € S }, is a left coset of S in 
G, where t is a representative of tS. [Rot95| 


Definition 1.1.31. (Index) Let S < G. Then the number of right cosets of S in G 
is the index of S in G, denoted [G:S]. [Rot95] 


Definition 1.1.32. (Normal Series) Let G be a group. The sequence of subgroups G 
= Go < G, <... < G, = 1, where Gj41 A Gi, Vi, is called a normal series. [Rot95| 


Definition 1.1.33. (Factor Groups) The factor groups of a normal series (G = 
Go < Gi <... < G, = 1, where Gj4; = 1) are the groups G;/G;41, for i = 0, 1,..., n-1. 
[Rot95} 


Definition 1.1.34. (Composition Series) a normal series G = Go < Gi < ... < 
Gy = 1, where G;41 = 1 is a composition series if G;,1 is a maximal normal subgroup 


of G; or Gist = Gi, Vi. [Rot95] 


Definition 1.1.35. (Composition Factors) The factor groups of a composition se- 


ries are called the composition factors of that group. [Rot95]J. 


Definition 1.1.36. (Direct Product) Let H and K be groups. The direct prod- 
uct of H and K, denoted H x K, is the group with all elements as ordered pairs having 
the form (h, k) where h € H, k € K, and with operation (h, k)(h’,k’) = (hh’,kk’). [Rot95] 


Definition 1.1.37. (Extension) Let K and Q be groups. Then a group G, with K; A 
G, is an extension of K by Q where ki = K and G/Kky = Q. [Rot95} 


Definition 1.1.38. (complement) Let K < G. Then Q, the complement of K in 
G, exists if K N Q = 1 and KQ = G. [Rot95] 


Definition 1.1.39. (Semi-direct Product) Let G be a group. Then G is a semi- 
direct product of K by Q if K A G and K has a complement of Qi = Q. [Rot95]. 


Definition 1.1.40. (Central Extension) Let G be a group with H< G and N < 
G such that |G] = |N||H|. Then G is a central extension by H, denoted G = N - H, if 
N is the center of G. [Rot95] 


Definition 1.1.41. (Mixed Extension) Let G be a group with H < G, N < G, and N 
A G such that |G| = |N||H|. Then G is a mixed extension by H, denoted G © N’:H, if 
G is formed by both central extension and semi-direct products. [Rot95]. 


1.2 Preliminary Theorems and Lemmas 


Grindstaff’s Lemma 


States that Robbe oS where we will take the progenitor and make 
all the t’s commute such that we have ay 1l<i<nl<j<n. 

We will show the lemma with the following example. 

ih oe oe is Grindstaff’s lemma says if =F ~2:N,1l<i<n,l<j<n. 
Then oes ~ 23:S3, then inserting the definition we have gat Paes ~ 2*3:S, 


where x ~ (1, 2, 3) and y ~ (1, 2). We write the progenitor 2*°:53 as <x, y, t | x°, y’, 
(xy)?, t?, (t, N') >. N! being the stabiliser of 1, therefore N! in S3 = <(2,3)> => y”. 
Then we test the progenitor G <x, y, t | x°, y?, (xy), t?, (t,y”), (t1,t2), (t1,t3), (te,t3)> 
Ges, 7 6138, ye yt Ee) oe t®”), (i, t®”) = 23:S3 which is of order 
8 * order 6 = order 48. However, there is a short cut, which is of the following. We look 
at N! = <(2,3)> and the orbits of (N'): {1}, {2, 3} we write as (t1, t1), (t1, tg). The 
same job is done by < x,y,t | x3, y?, (xy)?, t?, (t,y”), (t,t®)>. 


Theorem 1.1: 
Every permutation a € S, can be written as either a cycle or the product of disjoint 


cycles. [Rot95| 


Theorem 1.3: 


Every permutation a € S,, is either a cycle or a product of disjoint cycles. [Rot95| 


Theorem 1.13: 

Let f: (G,*)— (G,o) be a homomorphic mapping, then we have the following: 
(i) f(e) = e’, where e,e’ are the identities in G, G’, respectfully. 

(ii) If x € G, then f(x~!) = f(x)71. 

(iii) If x e x e G, ne Z, then f(x") = f(x)”. [Rot95] 


Theorem 2.11 (Lagrange’s Theorem): 


Let G be a finite group with S < G. Then |S| | |G] and [G:S] = (- [Rot95} 


Corollary 2.12: 
Let G be a finite group with a € G. Then |a| | |G]. [Rot95] 


Theorem 2.24. (First Isomorphism Theorem - FIT): 
Let the homomorphism f: G > H exisst with kernel K. Then K A G and G/K = im/(f). 
[Rot95} 


1.3. Proof of Theorem ATES) = S53) 


We want to prove the theorem Sn+1 where n=6. We have S,, where n=6 


Q*7 5, ~ 
titeti=(1,2) — 
so we will be working under Sg where Sg is generated by <(1,2,3,4,5,6), (1,2)> where 
x=(1,2,3,4,5,6) and y=(1,2). By using magma we can find the following 


S:=Sym(6) ; 

xx:=S5!(1,2,3,4,5,6); 

yy:=S!(1,2); 

N:=sub<S|xx,yy>; 

N1:=Stabiliser(N,1); 

N1; 

/*Permutation group Ni acting on a set of cardinality 6 
Order = 120 = 2°3 * 3 * 5 


(2...3) 
(3, 4) 
(4, 5) 
(5, 6) 
*/ 
xXx*yy; 


/*(2, 3, 4, 5, 6)*/ 
N1 eq sub<N|xx*yy>; 


/*BEGINNING OF WRITING THE GROUP*/ 
/* 
G<x,y,t>:=Group<x,y,t|x°6,y~2, (x*y) 75, 
t°2, */ 
Orbits(N1); 
/* 

GSet{@ 1 @}, 


GSet{@ 2, 3, 4, 5, 6 @} 
*/ 
1°xx; 
/*2*/ 
/*GROUP CHECK USING FPGROUP*/ 
FPGroup (N) ; 
/* a6 , 
b°2 , 
(hb # av=1)°5:; 
(a * b * a°-2 * b * a)*2 , 
(a*-1 * b*¥ a*b)73, 


*/ 

NN<a, b>: =Group<a, b| a6 , 
b°2 , 
(b * a*-1)75 , 


(a * b * a°-2 * b * a)*2 , 
(a*-1 * b * a * b)73>; 


word: =function(A) 
Sch:=SchreierSystem(NN,sub<NN|Id(NN)>) ; 
for i in [2..#NN] do 

P:=[Id(N): 1 in [1..#Sch[i]]]; 

for j in [1..#Sch[i]] do 


if Eltseq(Sch[i])[j] eq 1 then P[j]:=xx; end if; 
if Eltseq(Sch[i])[j] eq -1 then P[j]:=xx*-1; end 
if Eltseq(Sch[i])[j] eq 2 then P[j]:=yy; end if; 
if Eltseq(Sch[i])[j] eq -2 then P[j]:=yy~-1; end 


end for; 

PP:=Id(N); 

for k in [1..#P] do 

PP:=PP*P[k]; end for; 

if A eq PP then B:=Sch[i]; end if; 
end for; 

return B; 

end function; 


word(N!(2,3)); 
/*y~x*/ 
word(N!(3,4)); 
/*X°-2Q * y * XT2Q*/ 
word(N! (4,5)); 
/*X°3 * y * X73%/ 
word(N!(5,6)); 
/*X°Q * y * X7-2*/ 


if; 


if; 


10 


11 


G<x,y,t>:=Group<x,y,tl x76 , 
y2 , 
(y # x7=1)"5., 
(x * y * x°-2 * y * x)72 , 
(x*-1 * y * x * y)73 , 

te 2:5 

(t,(y*x)), 

(t,(x7-2 * y * x°2)), 

(t, (x73 * y * x73)), 

(t, (x72 * y * x7-2)), 

(t,t~x)>; 

#G; 

/*46080*/ 

THE ORDER OF G MUST BE |2°*6:S_6|=64*720=46080 

THUS OUR PROGENITOR IS GOOD 


Next we will perform double coset enumeration of G= 
First Double Coset [*] 

We will start our first double coset labelled [*] with N={1,2,3,4,5,6} where the coset 
stabiliser is x = Gt = 1 and the orbit of |*] on X={1,2,3,4,5} is {1,2,3,4,5,6}. We will 


2°95 naj 
Foti =(2) Over Se6=N. 


then multiply by a orbit representative. 
Choose 1 from {1,2,3,4,5,6} 
Thus Nt; « [1] 


Cayley Diagram 


[*] [1] 


Figure 1.1: Cayley Diagram of [*] for S¢ 
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Second Double Coset [1] 

The coset stabiliser Nt; N=<(2, 3), (2, 4), (2, 5), (2, 6),...> so the number of single 
right cosets is Wey 6. The orbit for N@)={(1)},{(2, 3, 4, 5, 6)} we will choose a 
representative from each orbit and multiply it to Nty. 

Choose 1 from {1} 

Ntit1 

=N(t1)? 

=Ne(* 

Choose 2 from {2, 3, 4, 5, 6} 

Ntts 


Using the relation tytgt;=(1,2) and multiply on the right by t; we have 
=> tytotit1=(1,2)t1 

=> tite=(12) ta: 

Then we have, 

Ntitg = N(1,2)t1 = Nti € [1] 

Cayley Diagram 


[*] [1] 


Figure 1.2: Cayley Diagram of [*], [1] for S6 
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So G=_ 274 where |G| < 1*|N|+6*|N|=1*720+6*720 = 5040, 
As we proceed we should ask ourselves, what are our cosets? We understand that G acts 
on x={N, Nty,...,Ntg}. We will begin to preform permutation representation of <x,y,t>. 
First x, x=(1,2,3,4,5,6) 


which leads us to f(x) ~ (2,3,4,5,6,7). 


1). N N(12,3,4,5,6) N (1) 
2). Nty west) Nt;=Nt (2) 
3). Ntg werste®) Nt2=Nts3 (3) 
4). Ntg ni?s4e) Nt3=Nt4 (4) 
5). Ntg ni ?3488) Nty=Nts (5) 
6). Nts Nee) Nts=Ntg (6) 
7). Ntg Ni) Ntg=Nt, (1) 
Figure 1.3: Conjugation of Nt by x 
Next y, y=(1,2) 
thus f(y) ~ (2,3) 
1). N N(2) N (1) 
2). Nty neo) Nt1=Ntz (3) 
3). Ntg nif) Nt2=Nt (2) 
4). Nts neo) Nt3=Nts3 (4) 
5). Nta neo?) Nty=Nta (5) 
6). Nts ne) Nts=Nts (6) 
7). Ntg neo) Ntg=Ntg (7) 


Figure 1.4: Conjugation of Nt by y 


Before the table of t is computed we will conjugate our relation tjt2t;=(1,2) by the fol- 
lowing permutations (1,2), (2,3), (2,4), (2,5), (2,6). 

Which gives us: 

a: (1,2) = (titet, = (1,2))%?) = tetite = (2,1) 

B: (2,3) = (titet, = (1,2))%) = titgty = (1,3) 


y: (2,4) = (titet, = (1,2))@ = tytat, = (1,4) 
6: (2,5) = (titet, = (1,2))@5) = titst: = (1,5) 
é: (2,6) = (trtet; = (1,2))@© = titety = (1,6) 
Then we have t 


Thus f(t) ~ (1,2) 


1). N * N = Nt, (2) 

2). Nty *ty Nt; = Ntit, = Nt? = N (1) 
3). Nto *ty Nt2 = Ntgt; by a (3) 

4). Ntg *t Nt3 = Ntgt, by 6 (4) 

5). Nt4 *ty Nt4 = Nt4t, by ¥ (5) 

6). Nts *ty Nts = Ntst; by 6 (6) 

7). Ntg *t Ntg = Ntgt: by ¢ (7) 


Figure 1.5: Multiplication of Nt by t1 
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We have the following permutation representatives that act on G<x,y,t> where the func- 
tion f, is a homomorphism where we have f(x)=(2,3,4,5,6,7), f(y)=(1,2), and f(z)=(1,2) 
where G/ker(f) = <f(x),f(y),f(t)> = <(2,3,4,5,6,7), (1,2), (1,2)> we will compute the 


order of the permutation representatives. 
f(t#) = (FO) = (1,2)05456 = (1,3) 


f(t®”) = (ft) x)? _ (1,2) 2,3,4,5,6,7)? _ (1,4) 
f(t”) = (ft)f Tyo (1,2) 2,3,4,5,6,7)> __ (1,5) 
f(t®") = (ft) f z)* _ (1,2) 2,3,4,5,6,7)* _ (1,6) 
f(t®’) = (ft) x) _ (1,2) 2,3,4,5,6,7)° (1,7) 
f(t®°) = (ft) 4 Deca. 12) 2,3,4,5,6,7)© _ (1,2) 
f(t®") = (ft) z)r _ (1,2) 2,3,4,5,6,7)" _ (1,3) 
The order of |f(x),f(y),£(t)|=5040 but £(t),f(t”),...,£(t?") € <£(x),f(y),£(t)> 


1 
So (1,2), (1,3)s--s(1,7) € 
Therefore, S7 < <f(x),f(y),f(t)> 
Thus, G = <f(x),f(y),f(t)> = S7 


We use magma to verify our work below. 


/*IS n=6 ISOMORPHIC TO n+1=6+1=7*/ 
S:=Sym(7) ; 
f£x:=S!(2,3,4,5,6,7); 
fy:=S!(2,3); 
ft:=S!(1,2); 
G1i:=sub<S|fx,fy,ft>; 
#G1 eq Factorial(7) ; 
/*true*/ 
sub<G1| (1,2), (1,3),(1,4), (1,5), (1,6), (1,7)> eq G1; 
/*truex*/ 
IsIsomorphic(G1,Sym(7)); 
/*xtrue Isomorphism of GrpPerm: G1, 
Degree 7, Order 2°4 * 3°2 * 5 * 7 into GrpPerm: 5, Degree 7, 
Order 2°4 * 3°2 * 5 * 7 induced by 
(D5 Sis Ag 5 Be. 0 NES (2, Bias 55 Be 2) 
(23.3) [Fee 233) 
(1, 2) |--> (1, 2)*/ 
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Chapter 2 


Construction of Mj. Over 


PSL(2,11) 


We will prove that the progenitor 2*!!°: PSL(2,11) factored by three relations: 


(xy! xy~txy7 !xyxy7!xyx)*tagtiostas, 


(xy~txy7!xy7!xyxy7!xyx)*tioztestiostao, 

(xy~!xy7xy7!xyxy7"xyx)®tastzatostaetiogtas 

is isomorphic to Mjg. where 2*!!9:PSL(2,11) = < x, y> and x ~ (1, 2)(3, 8)(4, 11)(5, 
13)(6, 17)(7, 20)(9, 26)(10, 23)(12, 34)(14, 40)(15, 42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 
4)(24, 58)(25, 61)(27, 57)(28,51)(29, 68)(30, 32)(31, 59)(33, 44)(35, 76)(36, 73)(38, 


) 

( 

5 (25 )( 
71)(39, 79)(41, 85)(43, 66)(46, 65)(47, 89)(49, 83)(53, 93)(55, 90)(56, 96)(60, 78)(62, 

dC 

) 

( 


92)(63, 101)(64, 102)(70, 86)(72, 94)(74, 104)(75, 77)(80, 108)(81, 109)(82, 103)(84, 
106)(87, 88)(91, 95)(99, 107)(100, 110) , y ~ (1, 3, 9)(2, 5, 14)(4, 12, 35)(6, 18, 49)(7, 
21, 53)(8, 23, 56)(10, 29,69)(11, 31, 71)(13, 37, 74)(15, 43, 88)(16, 22, 55)(17, 46, 58)(19, 
32,48)(20, 51, 41)(24, 59, 98)(25, 45, 65)(26, 64, 92)(27, 67, 36)(30, 70,104)(33, 72, 
95)(34, 73, 85)(38, 50, 78)(39, 80, 105)(40, 83, 84)(42, 86, 75)(44, 89, 96)(52, 63, 66) (54, 
94, 101)(57, 61, 100)(60, 79,91) (62, 97, 99)(68, 77, 82)(76, 102, 108)(81, 110, 87)(90, 109, 
103)(93, 106, 107), factored by three relations is isomorphic to Mathieu sporadic simple 
group Mj. Let G & ( oF PSL) . Thus we show that G ~ Myo 


zy tay—lay-lteyryteyx)3tagtiostes 
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2.1 Expanded Relations 


Relation 1 = (xy~!xy~!xy7!xyxy7xyx)tagtiostes 


Relation 2 = (xy~!xy~!xy~!xyxy7!xyx)*t1o2t65t103t29 


Relation 3 = (xy lyy lyy lyyxy xyx)°tastratogtagt1ogtas 


2.2 Double Coset Enumeration 


First Double Coset 


NeN={N(e)” | ne N } = {N} 
The coset Stabilizer of the coset N = Ne is N. 
“| 


The number of single right cosets in the double coset NeN = [*] is given by 


IN] _ 660 _ 4 
[IN| — 660 — 


X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 48, 44, 45, 46, 47, 48, 49, 50, 
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 
99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} is 

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 48, 44, 45, 46, 47, 48, 49, 50, 
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 
97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} we will now choose an 
orbit representative and multiply the representative by N on the right and determine its 
double coset 

Choose 1 from the orbit {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 

19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 

42, 43, 44, 45, 46, 47, 48, 49, 50,51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 

65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 

88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 

108, 109, 110}. Then 

Nt; € [1] 
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This tells us that one-hundred ten elements move forward towards the double coset [1] 


Cayley Diagram 


110 


Nt, 


[*] 0 


Figure 2.1: Cayley Diagram of [*] for Mj 


Second Double Coset 


NtiN = {N(t1)” | ne N} = {Nti, Ntg,...,Nti10} 


Point Stabilizer of 1, N?, is given by ( (xy~txy~!xyxy~!xy~!xyxy), 
(y~*xy7!xy7txy7!xyxyx) ) 

Now, ti = ta 

The coset Stabilizer N is given by <(y~!xyxy~!xy)> 

The number of single right cosets in the double coset Nt;N = [1] is given by Ne] = ae 


=110 

The orbits for N@) on 

X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 
99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} are 

{1}, {4}, {42, 102, 85}, {45, 64, 56}, {50, 110, 87}, {83, 103, 90}, {2, 105, 93, 7, 22, 68}, 


19 


{3, 38, 78, 9, 28, 81}, {5, 44, 31, 16, 20, 15}, {6, 94, 108, 19, 18, 73}, {8, 75, 101, 25, 63, 
34}, {10, 82, 13, 30, 27, 39}, {11, 97, 91, 33, 43, 57}, {12, 40, 84, 35, 47, 109}, {14, 61, 
79, 41, 21, 98}, {17, 99, 100, 29, 36, 59}, {23, 49, 48, 52, 92, 32}, {24, 106, 80, 60, 62, 
74}, {26, 76, 54, 66, 65, 86}, {37, 96, 72, 77, 107, 71}, {46, 53, 51, 67, 104, 55}, {58, 89, 


88, 70, 69, 95} 


Multiply Nt; by a representative of each orbit and determine its double coset 


Choose 1 from {1} 

Ntit1 

= N(t1)? 

= Ne [x] 

Choose 4 from {4} 

We have the relation ti = ta. 
Now Ntj,t4 

= Nta,ta 

= N(ta)? 

= Ne [x] 

Choose 42 from {42,102,85} 


We have the relation 


((xy~*xy~!xy~'xyxy7/xyx)*)ta9,t105,te5 = Id 
conjugated by 


(xyxyxy lyy lyy Iyy lyyxy t) to get 
(xyxyxytxy7!xy~txy7!xyxy—!)tgo,taa = tag. 


Now Nt,,Ntq2 


= Nti(xyxyxy”!xy7'xy7!xy7'xyxy—')tge,taa 
= Nt¢o,to2,ta4. 


Then use the relation 
1 


((xy~txy7lxy7lxyxy7!xy*x)?)t49,t105,t25 = Id 
ee ee aes 


conjugated by (yxy"*xy_ "xy xy "xyxyx) 


(We will use the inverse since t44,t50,t35) to get: 


(yxy~xy~!xy7!xy~!xyxyx)tas = tg5,ts0- 


Now Ntj,(t42) 


= Nt¢o,to2,ta4 


= Ntg2,to2,(ta4) 


= Ntgo,tgo((yxy~ xy! xy~!xy~!xyxyx)~1)t35,ts0 


= Ntu4e,teo,t35,t50- 

Then using the relation t; = t4 

conjugated by 

(xyxyxyxyxy7 lxy7!xyxy7!) to get t35 = to. 
Now Ntj,ta2 

= Nt6e,to2,ta4 

= N t62,to2,ta4 

= Nt46,teo,t35,t50 


= Ntae,teo,t35,t50 


= Nt4e,t69,to,t50 


Then using the relation 


((xy7!xy~txy7xyxy7txyx)?)t49,t105,t25 = Id 
Ixy)? 

to get ((xyxy~'xy)?)teo,to = ta. 

Now Ntj,ta2 


conjugated by (xyxy— 


= Ntee2,to2,ta4 


= Nt¢o2,to2,ta4 


I 
Z 


Nt46,t69,t35,t50 
= Nta¢,te9,t3,t50 
= Nt4e,t69,to,t50 


= Nt4e6,t69,to,t50 
1 


I 
Z 


teo,((xyxy7 xy)? 

to get. ((xyxy~!xy)?)~!)ta,ts0 = Nt1,ta,tso. 
Then using the relation t; = t4. 

Now Ntj,ta2 

= Nt62,to2,ta4 

= Ntg2,to2,ta4 


= Nt4e,t69,t35,t50 


Ntao,te9,t35,t50 


Nta6,teo,to,t50 


I 
Z 


20 


21 


Nt46,te9,to,t50 

= Ntj,ta,ts0 

= Nti,t4,tso 

= Nta,ta,tso 

= N(t4)?,ts0 

= Ntso 

= N(t,) yey evey"2) © [1] 


Choose 45 from {45,64,56} 


Using relation 
1 


((xy~*xy7!xy7*xyxy7*xy* x)°)t4g,t105,tes =Id 

conjugated by (yxy~!x) to get (yxy~!x)t101,t30 = tas. 

Now 

Nt tas 

= Nti(yxy7"x)tao1,ta0 

= Ntg¢6,t101,t30. 

Then using the relation ty =t4 conjugated by (y~!xy~!xy~!xyxy 


Now Nty,t45 


1 


Xyx) to get tio1 = te3- 


= Ntg¢,t101,t30 


= Ntge,t101,t30 
= Ntg¢,t63,t30- 


Then using the relation 


(yxy xyxy7'xy~xy~!xy—")teg,tis,ts,t1 =Id 


conjugated by (xy~!xy~!xyxy7!xy7') to get 


(xy~lxy7!xyxy7!xy71)tg3,t30 = tg, tes. 


Nti,tas 


= Ntge,t101,t30 


= Ntg6,t101,t30 


Ntg¢,t63,t30 


1 


N(xy7!xy~lxyxy~!xy~")tg3 


= Ntg3 


=N(t1) yy 'eyryrye) © [1] 


Choose 50 from {50,110,87} 


Using relation 
1 


((xy7'xy7!xy—!xyxy—!xy*x)?)t49,t105,te5 =1 
conjugated by 


1 1 1 1 1 


(y—txy~*xyxy7!xy~xy~!xy7'x)ts7,tig = tso- 


Now Nt1,ts0 


= Nti(y~txy~!xyxy”!xy~!xy~/xy~!x)t57,t16 


= Ntga,ts57,t16- 


Next, using the relation 
1 


((xy~txy7!xy7*xyxy7 *xy*x)*)tag,tio5,tes =1 
conjugated by ((yxy~!xy~!x)?) 

to get ((yxy~'xy~*x)*)tsa,ts7,te =Id. 

Now Ntj,ts0 

= Nt3a,ts7,tis 

= N(((yxy7!xy7*x)?)~")te,t16 

= Nt6,tie 


Then using the relation 
1 


((xy~ xy! xy~lxyxy~!xy*x)?)t49,t105,t25 =1 


conjugated by (xyxy—!) to get (xyxy~')t32,t16,ta2 =Id. 


Now Nt1,ts0 


Nt3a,ts7,t16 

= N(((yxy7txy~?x)?)~1)te, tas 
= Nte,tag 

= Nte,((xyxy~')~1)t17,ta2 


= Ntgo,t17,ta2. 


Using the relation tj = t4 conjugated by 


(yxyxy lyy~lxyxy7lxy r} to get t39 = t17. 


Now Ntj,ts0 


= Ntga,t57,t16 


Ntgo,t17,ta2 
= Nti7,t17,ta2 
= N((t17)”)ta2 
= Ntyo 


22 


23 


= N(t)ery ‘eyryryeyey~ 2) ¢ [1] 


Choose 83 from {83,103,90} 


Using the relation tj = t4 conjugated by 
(xy lxyxy txyx) to get tg3 = ts. 
Now Ntyj,tg3 

= Ntj,ts0. 

Then by using the relation 

1 


((xy~*xy7 xy! xyxy~!xy*x)?)t49,t105,tes =Id 
conjugated by 


(y—txy~*xyxy~!xy~txy~!xy—'x)ts7,tig = tso- 


Now Ntz1,ts50 


= Nti(y~!xy—lxyxy—lxy—lxy—!xy—1x)ts7, tis 


= Ntga,t57,t16- 


Next, using the relation 
1 


((xy~txy7!xy7 "xyxy7 *xy*x)?)tag,tio5,tes =1 
conjugated by ((yxy~!xy~'x)?) to get 
((yxy~*xy7*x)?)tga,ts7,te =Id. 

Now Ntj,ts0 

= Ntsa,ts7,t16 

= N(((yxy~*xy7*x)?)~")te, tie 

= Nt6,tie 


Then using the relation 
1 


((xy7!xy~txy7!xyxy~txy*x)?)t49,t105,tas Id 
conjugated by (xyxy—!) to get 
(xyxy~!)t39,t16,ta2 =Id. 

Now Nt1,t50 

= Ntga,ts7,tis 

= N(((yxy~*xy7*x)?)~")te, tie 

= Nte,tie 

= Ntg,((xyxy1)~!)ti7,ta2 


= Ntgo,t1i7,ta2. 


Using the relation tj = t4 conjugated by 


(yxyxy Ixy lyxyxy Ixy * to get t39 = t17. 


Now Nty1,ts0 


= Ntga,t57,t16 
= Ntgo,t17,ta2 
= Nt17,t17,ta2 


= N((t17)*)ta2 


= N(t,) Wey ‘eyeyeyeyey™ 2) ¢ [1] 
Choose 2 from {2,105,93,7,22,68} 
Néyte € [1,2] 


Choose 3 from {3,38,78,9,28,81} 


Using relation 
1 


((xy~!xy~xy~!xyxy~!xy*x)?)t49,t105,te5 = Id 


conjugated by 


(yxyxy!xy~!xyxy~!xy) to get 
(yxyxy”'xy”"xyxy”txy)tss,t70 = ts. 
Now Ntj,t3 = 
Nti(yxyxy~/xy~!xyxy~txy)tss,t7o 


= Ntio4,tss,tzo- 
By using the relation t; = ty 


1 1 1 


conjugated by (yxyxy” “xy -xyxy xy) to get tioa = tse. 


Now Ntyj,t3 


= Ntioa,tss,t70 
= Nt5,t58,t70 
= N((tsg)”)t70 


1 1 1 


ayay~ ay heyhey ayy) © [1] 


= N(t,)(% 
5 from {5,44,31,16,20,15} 

Ntits € [1,5] 

Choose 6 from {6, 94, 108, 19, 18, 73} 


1 


Using the relation tj = t4 conjugated by (yxyxyxyxy~!xy~!xyxy7!) to get tg = tga. 


Now Ntjte 


= Ntj,tg2. 


Next using relation 
1 


((xy7?xy7 xy! xyxy~!xy*x)?)t49,t105,te5 = 1 
conjugated by 


(xy~txyxyxy”!xy~txy71x) 


which gives 
(xy—lxyxyxy lxy7!xy7!x)tge = t52,t107. 
Now Ntjte 


= Nty,tg2 


= Nti((xy7"xyxyxy7*xy7!xy7*x)7")tsa,t107 
= Ntee,ts2,t107- 

Using the relation ty = t4 

conjugated by 

(yxyxy”!xyxyxyxyx) to get ts2 = toa. 
Now Ntite 

= Nti,tig2 

= Nt¢6,t52,t107 

= Nt¢6,toa,t107 


Next using relation 
1 


((xy~ "xy xy *xyxy7!xy*x)*)t49,t105,t25 = 1 
conjugated by 

(yxyxyxyxyxy 'xyxy~*) 

to get (yxyxyxyxyxy”! 
Now Ntite 


= Nty,tg2 


xyxy')to7 = te6,toa. 


Ntge6,t52,t107 

= Ntoe,to4,t107 

= N(yxyxyxyxyxy”!xyxy~')tg7,t1o7 
= Nto7,t107 

= N(t1,t2) eu ey eyevevey) © [1,9] 


Choose 8 from {8, 75, 101, 25, 63, 34} 


Using relation t; = t4 conjugated by (yxyxy— 


1 


xyxy') to get tg = tga. 


25 


Now Ntj,tg 
= Nt1,t3a. 


Next using the relation 
i 


xyxy/xy*x)?)ta9,ti05 = tos 
1 


((xy7*xy7!xy 
conjugated by (yxyxy” ‘xyxyxyxyx) to get 


(yxyxy” ‘xyxyxyxyx)tgq,t6s,t74 = Id. 


Now Ntj,tg 

= Nti,ts4 

= Ntggz,tza,tes 

‘xy ‘xy)to2,tio7 = ti,te 
1 


Next using the relation: (yxy~txyxyxy— 


: XyxXyxyx)t33,t74 = t31,t78. 


conjugated by (xyxyxy“xyxyxyx) to get (xyxyxy— 
Now Ntj,tg 

= Nty,tsa 

= Ntgsstrastes 

= Ntzi,tvg,tes. 


Then using the relation t; = t4 conjugated by 


(y~xy7lxyxyxy~/xyxy71) 


to get t31 = ts then we have, 
Nti,tg 

= Nti,ts4 

= Ntgs,tra,tes 

= Nt31,t7g,t65 

= Nts,t7s,tes- 


Then by using the relation again we conjugate t; = t4 by 
(xy~*xyxy7 *xyxy) 

to get t7g = tg4 thus we have, 

Nt1,ts 


= Nty,tsa 


Nt33,t74,te5 
= Nt31,t7g,t65 
= Nts,t7g,tes 


Nts,tg4,tes. 


Next, we will use the relation 


(y~'xyxy7!xy7!xyxyxy)t109,t102 = t1,t26 


1 


conjugated by (xyxyxyxy ~xy) to get 


xy) tes ,ts,tea,teg = Id. 


(xyxyxyxy_ 
Then we have, ((xy)?)t20,tes,tes- 
Now, Ntj,tg 

= Nt1,t34 

= Ntga,tra;tos 
= Nt3i,tzs,ties 
= Nts,tzg,tes 


= Nts, tga,tes 


= Nt0,tes,tes- 


Next we will use the relation 
1 


((xy~txy!xy~lxyxy~!xy* x)?)t49,t105,te5 = Id 


conjugated by 


(xy~!xyxyxyxyxy” /xy~'xy) 


to get 


1 1 1 


(xy_xyxyxyxyxy xy -xy)tes,tes = ts1. 


Then we have 


(yxyxyxyxy/xy~lxyxy7)tgo,t51- 


Now, Nti,tg 
= Nti,tas 
= Ntg3,t74,tes 
= Ntg1,t78,t6s 
= Nts ,t7g ,tes 
= Nts, tea,tes 
= Ntz0,tes,tes 
= Nt3o,t51. 


Then using the relation t; = t4 conjugated by 


(yxyxy_'xyxyxy') to get t51 = tso. 
Thus we have (yxyxyxyxy~!xy~!xyxy7!)t30,tgo. 


Now, Nti,tg 


27 


= Nti,tgs 

= Ntgg,tza,tes 

= Nt31,t7g,t65 

= Nts,tzg,tes 

= Nts,tsa,tes 

= Ntgo,tes,tes 

= Nt3o,ts1 

= Ntgo,ts9 

= N(ty,t2)uryry” 
Choose 10 from {10, 82, 13, 30, 27, 39} 


‘ey ayy ey") © [1,9] 


Using the relation 
1 


xyxy/xy*x)3)ta9,t105,te5 = Id, 


lyyxy”lxyxyxy txy7+) 


(xy "xy7!xy 
conjugated by (y— 


to get 


(y—lxyxy~txyxyxy7!xy~')ta6,t104 = tio. 


Then we have 


(y~xyxy7!xyxyxy7!xy7')tag,ta6,t104. 


Now, Nt1,t1o 
= Ntae,ta6,ti04. 

Therefore we have, Nti,t1o0 

= Nt46,ta6,t104 

= N(tas)?,t104 

= Ntioa 

= N(t1) 7") ¢ [1] 

Choose 11 from {11, 97, 91, 33, 43, 57} 


By using relation tj = t4 conjugated by 
(y—lxyxyxylxy~!xyxy) to get te = ti. 
Then we have, Ntj,ti1 

= Nty,te e€ [1,2] 


Choose 12 from {12, 40, 84, 35, 47, 109} 


Using the relation tj = t4 conjugated by 


(xy~!xy~!xyxyxy~/xy~!xy7') to get t3 = tie 


28 


29 


then we have, Ntj,t12 
= Ntj,ts. 


Next using the relation 
i 


((xy~!xy~!xy7!xyxy7!xy*x)?)tag,ti05,te5 = 1 


conjugated by (yxyxy~txy—txyxy7txy) 
to get 
(yxyxy xy” 'xyxy7'xy)tsg,t7o = ts. 


Then we have Ntj,ti2 
= Nty,t3 


= Ntjo4,t58,t70. 


1 1 


Then we will use the relation t; = t4 once again conjugated by (y~!xy~!xy~!xy7~!xyxyx). 
to get t5g = ti04. 

Then we have Ntj,ti2 

= Nt,ts 

= Nt1o4,t58,t70 
= Ntss,tss,t70 


= N(ts)*,t70 


= N(t,)@yevev7y™) € [1] 
Choose 14 from {14, 61, 79, 41, 21, 98} 


We use the relation ty = t4 conjugated by 


(y—txy~xyxyxy”‘xyx) tia = tri. 


Then we have Ntj,ti4 
= Nti,t71. 


Next we use the relation 
1 


xyxy/xy*x)*)tag,t105,te5 = 1 


txy”*xy7!xyxyx) 


((xy~ xy *xy 
conjugated by (y— 


to get 


(y~xy~lxy~!xyxyx)t47,to1 = t71. 


Then we have (y~!xy~!xy~!xyxyx)t29,ta7,to1. 
Next Nty,ti4 


= Nty,tz 


30 


= Ntgo,t47,to1. 


Then we will use the relation 
1 


((xy7*xy7!xy7!xyxy~!xy*x)?)t49,t105,te5 = 1 
conjugated by 


Ganga tay ey") 


to get (xyxyxy/xy~!xy~')tg1,t22,t95 = 1 
then we have 


xyxyxyxyxy” /xy)t¢7,t40,t95,t22. 


(xy 
Then we have, Nt1,t14 

= Nti,tz 

= Ntg0,t47,to1 

= Nt67,t40,t95,t22. 

We will use the relation tj = t4 conjugated by 


(xy~'xyxy”‘xyxy—') to get tao = tag, 


then we have Nt1,t14 
= Nti,tz 

= Ntg0,t47,to91 

= Nt¢7,t40,t95,t22 

= Nt67,t3g,t95,t22. 


We will use the relation 
1 


xyxyxy*x)*)ta9,tios,tes = 1 
conjugated by (xy~txy~!xy~!xyxy) to get 
ee eat 


xy “xy” “xyxy)tg9 = t3g,to5 


((xy~!xy7txy 


(xy 
then we have 
(xy~!xyxy”!xy~!xyxyxy1)teg,tgo,te2. 
Next Nty,tu4 

= Ntitr 

= Ntg0,t47,to1 

= Nt¢7,ta0,t95,t22 


= Nt¢7,t38,tg5,t22 


= Nt¢s,tgo,to2. 


We will use the relation 


1 


((xy~'xy7xy~!xyxy~!xy*x)?)t49,t105,te5 = Id 


again conjugated by ((xyxyxy—!)?) 
to get ((xyxyxy')?)toa,ts2 = tes- 
Then we have (y~! : 
Next Nty,ti4 


= Nty,tr 


= Ntg0,ta7,to1 
= Nt¢7,ta0,to5,t22 
= Nte7,t3g,t95 ,te2 


= Nte¢g,tg9,to2 


= Ntaa4,t32,tg9,t22. 


Then use the relation 
1 


((xy7!xy~txy7xyxy~txy*x)*)ta9,ti05,tes = Id 
conjugated by 


(y—txy~xy~!xy~'xy~!xyxy7!xy) to get 


(y—txy~txy7!xy~'xy~!xyxy7!xy)tg = tga,te9 


-1 1 1 


then we have (y~'xy_ “xyxyxy” -xyxy)t76,tg,t29. 


Next Nti,ta4 

= Nty,tr1 

= Ntg0,ta7,to1 

= Nte7,t4o,to5,t22 


= Nt¢7,t3g,t95,t22 


= Ntég,tgo,te2 
= Ntoa,ts2,teo,te2 
= Nt7z6,tg,ta2. 


We will use the relation 
1 


((xy~ xy! xy~lxyxy~!xy*x)?)t49,t105,t25 = Id 


conjugated by 
((xyxyxy—')?) to get ((xyxyxy”')”)tes = tre,ts 


then we have (yxy !xy~!xy~!x)t¢g,t20. 
Next, Nt1,ti4 


= Nty,tz 


xyxyxyxy ~xy)to4,t32,tg9,t22. 


31 


32 


Ntg0,t47,to1 

= Nt¢7,t40,t95,t22 

= Nt¢7,t3g,t95,t22 

= Nt¢s,tso,t22 

= Ntoz,t32,tg9,t22 

= Nt76,t,te2 

= Nt¢g,te2 

= N(tu,ta)@vevrvey evry) ¢ [1,2] 


Choose 17 from {17, 99, 100, 29, 36, 59} 


We will use the relation tj = t4 conjugated by 


(yxyxy—txy—txyxy7!xy7+) to get 
ti7 = tzo then we have Ntj,(ti7) = Nt1,t30. 


Using the relation 
1 


((xy~"xy7!xy~txyxy7!xy*x)*)t49,t105,t25 = Id 
conjugated by ((y~!xyxy~!x)?) to get 
((yxyxy~!x)?)ta6 = t1,t30 

then we have ((y~!xyxy~!x)?)tae. 

Next Nti,tiz 
= Nt1,tgo 

= Ntae 

= N(t,)Y ty 


Choose 23 from {23, 49, 48, 52, 92, 32} 


vay heyhey leyey) ¢ [1] 


We will use the relation tj = t4 to get 


N(t1),t23 = Nt4,te3 and use the relation t; = t4 


again conjugated by (yxy~!xy~!xy~!xyxy~!) 


to get to3 = t73 

then we have Nt1,t23 
= Nt4,(t23) 

= Nt4,t73. 


Next we will use the relation 


1 1 1 


(yxy “xyxyxy “xy” xy)tgo,tio7 = t1,te 


conjugated by 


1 1 1 1 al 


(y-°xy_ “xy xy xy xyxyx) to get 


1 1 1 a a 


(y" xy” “xy” xy” xy” ‘xyxyx)t43,t9g = ta,t73 


1 ab 


ak 


then we have (y- ‘xy xy 


= N(t1,t2)@vey” ey 'ey*2u) € [1,2] 


Choose 24 from {24, 106, 


80, 60, 62, 74} 


xy xy7!xyxyx)t43,to6 


1 


Using the relation t; = t4 conjugated by (y~!xy~!xy~!xy 


toa = t74 then we have Ntj,toe4 = Ntj,t7a. 


Next using the relation 
1 


((xy7 xy xy 
conjugated by 


(xy— lyy—lxyxyxyxyxy7! ) to get 


1 


(xy—lxy~txyxyxyxyxy!)t20,te2 = t74 


then we have 
1 


(xy~!xy7 *xyxyxyxyxy” ')ta4,tz0,ta2- 


Next Ntj,tea 
= Nty,tra 
= Nty4,t20,te2. 


We will use the relation 
1 


((xy7*xy7!xy 
again conjugated by (y~! 


then we have 


xyx) to get (y~!xyx 


(xy~txyxy7‘xy7!xy7!xy 


Next Ntj,toa 
= Nt1,tz4 
= Nty4,t20,te2 


= Nt37,t12,te6,tas. 


\t37,t12, tee ,tas. 


xyxy/xy*x)3)tag,tio5,tes = 1 


xyxy i xy*x)3)tag,t105,t25 = 1 


)te6,tag = toa 


Then we will use the relation tj = t4 conjugated 


by (xyxyx) to get t37 = tog. 


Then we have Ntj,to4 
= Nt1,tz4 
= Nty4,t20,t22 


= Nt37,t12,te6,tag 


1 


xyxyx) to get 


33 


= Ntog,t12,te6,tas. 
Then we will use the relation 
1 


((xy~ xy! xy~lxyxy~!xy*x)?)t49,t105,te5 = Id 
4 ee ; 


conjugated by (y-*xyxy" “xy xyxyxyxy 


to get (y~xyxy7!xy~!xyxyxyxy)t3s = tog,ti2 


then we have (y~!xy~!xyxyxyxyxy~!)t3s,t66,tas 
therefore, Nt1,t24 

= Nti,tra 

= Nt14,t20,te2 

= Nt37,ti2,te6,tas 


= Ntgg,tia,tes,tas 


= Ntgg,tee,tas. 


Next we will use the relation tj = t4 conjugated by 


(yxyxy!xyxyxyxyxy/) to get t54 = tes 


then we have Nt1,t24 
= Nty,t74 
= Nty4,t20,te2 


= Ntg7,t12,te6,t48 


Ntog,t12,t66,ta8 


Nt3g,te6,tas 


= Ntgg,ts4,tas. 
We will use the relation 
1 


xyxy/xy*x)3)tag,t105,tes5 = Id 


lxy~txy~!xyxy) to get 


((xy7*xy~ xy 
conjugated by (xy— 


(xy~'xy7'xy7"xyxy)tgo,tos = t3g 

then we have 

(yxyxyxy” ‘xy !xyxy” "xy)tgo,tos,tsa,tas. 
Next Ntj,toa 

= Nti,tra 


= Nty4,t20,te2 
= Nt37,t12,te6,tag 


= Ntog,ti2,t66,tag 


34 


= Ntgg,tee,tag 
= Ntgg,t54,tas 
= Ntgo,tg5,t54,tas. 


Then we will use the relation 
1 


((xy~ xy! xy~lxyxy~!xy*x)?)t49,t105,te5 = Id 
conjugated by (yxyxy~!xy7!xy~!x) 
to get (yxyxy ‘xy xy” !x)tgs,tsa,to1 = Id 


lyyxyxyx)t14,t91,tas. 


then we have (y— 
Next Nti,tea 

= Nti,tiza 

= Nty4,t20,te2 


= Ntg7,t12,t66,tas 


= Ntog,ti2,te6,tag 


= Ntgg,tee,tas 
= Nta3g,tsa,tag 


= Ntgo,to5,t54,tag 


= Nty4,to1,tas. 


Then we will use the relation t; = t4 conjugated by 


lxy~txyxyxy /xyx) to get tia = t71 


(y~ 
then we have Ntj,t24 
= Nti,tiza 

= Nty4,t20,t22 

= Ntg7,t12,t66,tas 

= Ntog,ti2,te6,tas 

= Nt3gg,te6,tag 

= Ntag,tsa,tag 


= Ntgo,tgs,ts4,tag 


Ntia,to1 ,tag 


= Nt71,t91,tag. 


We will use the relation 
1 


xyxy xy*x)*)ta9,tio5,tes = Id 
Ixy7lxy7lxyxyx) to get (y7! 


((xy~ xy xy 
conjugated by (y— 


35 


xy /xy~!xyxyx)t47 = tg91,t71 then we have 


(xyxyxy')ta7, tas. 
Next Ntj,toa 

= Nti,tra 

= Ntya4,t20,te2 

= Nt37,ti2,te6,tas 
= Ntgg,ti2,tes,tas 


= Ntgg,tee,tag 
= Nt3g,ts4,tag 

= Ntgo,tg5,t54,tas 

= Ntya4,to1,tag 

= Ntz1,tor,tas 

= Nta7,tag 

= N(ty,tg) (very *2)") ¢ [1,9] 

Choose 26 from {26, 76, 54, 66, 65, 86} 

Ntita¢ € [1,26] 

Choose 37 from {37, 96, 72, 77, 107, 71} 

We will use the relation ((xy~!xy~!xy~!xyxy7~!xy*x)?)t49,t105,t25 = 1 
conjugated by (yxy~'xy~!xy~!xy~!) to get 


(yxy txy~txy~!xy~!)t49,t33 = t37 then we have 


(yxy~txy7!xy7!xy)taa,tao,t33- 


Next Nt1,t37 = Nt44,t40,t33. 


We will use the relation 
1 


((xy~"xy7!xy~txyxy”!xy*x)*)t49,t105,t25 = Id 
again and conjugate it by (y~!xyxyxy xy !x) 
to get (y~'xyxyxy” "xy "x)t33,t105,tss = Id 
then we have 
(y—lxyxy7txy7!xy7!xy~!xyx)t51,t47,t58,t105- 
Next we have Nt1,(t37) 

= Nt4a,t4o,(ts3) 


= Nt51,t47,t58,t105- 


We will use the relation tj = t4 conjugated by 
((yxyxy~!x)?) to get ta7 = tog 


36 


37 


then we have Nt},t37 
= Ntaa,tao,t33 

= Nt51,t47,t58,t105 

= Nt51,t2g,t58,t105. 


We will use the relation 
1 


((xy~txy7!xy~lxyxy~!xy*x)?)t49,t105,t25 = Id 


conjugated by (xy~txyxyxyxyxy” !xyx) 

to get (xy~'xyxyxyxyxy/xyx)te9 = tes,tss 
then we have (x)t2,t69,t105. 

Next 

Nt1,t37 


= Nta4,ta0,t33 
= Nt51,ta7,t58,t105 
= Nt51,t28,t58,t105 
= Ntg,teg,t105- 


We will use the relation 
1 


xyxy/xy*x)?)tag,tio5,te5 = 1 
1 


(xy *xy7!xy 
conjugated by (yxyxy— 
1 


XYXYXYXyX) 
to get (yxyxy” “xyxyxyxyx)t74,t23 = te 
then we have 


(y~"xyxy7"xyxyxy7!xy7? 


Next Nt1,t37 


x)t74,t23,t69,t105. 
= Ntaa,tao,t33 
= Nt51,t47,tsg,tios 


= Nt51,t28,t58,t105 


= Ntg,te9,t105 


= Nt7a,t23,te9,t105- 


Using the relation 
1 


xyxy/xy*x)3)tag,t105,tes = Id 
1 


((xy~txy7!xy 


and conjugate it by (y~!xyxy”!xyxyxyxyxy) 
to get (y~'xyxy”!xyxyxyxyxy)t34 = tes,teo 


1 1 


then we have f(xyxy~!xy~!xyxy7!)t¢s,t34,t105. 
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Nt1,t37 
= Ntaa,tao,t33 
= Nt51,t47,t5s,t105 


= Nt51,t28,t58,t105 


= Ntg,teo,t105 


= Nt74,t23,t69,t105 
= t65,t34,t105- 


Next we will use the relation 
1 


xyxy/xy*x)3)tag,t105,te5 = Id 
1 


((xy7!xy~*xy 
conjugated by (yxyxy— 
1 


XYXYXyXyXx) 
which gives (yxyxy“xyxyxyxyx)t2 = tes,t34 
then we have (yxy txy~!xyxyxy”!xy~!)te,t105. 
Next Ntj,t37 

= Nt4a,tao,t33 

= Nt51,t47,t58,t105 


= Nt51,t2g,t58,t105 


= Nto,te9,t105 

= Nt7va,t23,t69,t105 
= Nt¢s,t34,t105 

= Nto,tios 

= N(t1,t2) 7 
Choose 46 from {46, 53, 51, 67, 104, 55} 


‘eyayey™ 2yey) ¢ [1 9] 


Using the relation 
1 


((xy7!xy~txy7!xyxy7txy*x)*)t49,t105,te5 = Id 
conjugated by 


(xy~txyxy7lxy7lxy~txy~!xyxy) 


to get 


(xy! xyxy7!xy7lxy~!xy7!xyxy)t3o,t10,t29. 


Next we have, Nty,ta6 = Nt30,t10,t29. 


Then using the relation 
1 


xyxy_/xy*x)?)tag,tio5,tes = Id 


xyxyxyxyxy” /xyx) 


((xy7*xy~ xy 
conjugated by (xy— 


39 


which gives 


(xy! xyxyxyxyxy”/xyx)tag,ta = tao 
then we have 


(xy~txy7!xy7xyxy7!xy7!x)tg6,tg5,tos,ta. 


Which results in Nt1,tag 


= Ntgo,tio,te9 
= Ntg¢6,t35,teg,ta. 


Using the relation tj = t4 conjugated by 


(yxy—txy—!xy—!xyxy7tx) to get t3g = tio. 


Then we have Nt},ta6 


= Ntgo,tio,te9 
= Ntge,ts5,tes,ta 


= Ntio,t35,teg,ta. 
1 


((xy7!xy7!xy7!xyxy~!xy*x)?)t49,t105,tas = Id 
conjugated by 


(xy~txyxy”*xy7!xy7'xy~!xyxy) 


to get 


(xy lyyxy lyy lyy Iyy lxyxy)tog = t10,t35 


then we have 


(xy! xyxy7!xy~lxy~txy~!xyxy7!)tos, tag, ta. 


Thus we have, Nt1,ta6 


= Nt30,t10,t29 
= Ntg6,t35,teg,ta 
= Nt1o,t35,t28,t4 
= Ntog,ts,ta 


= N(tgg)?,t4 


1 


= N(t,)Y 2974") ¢ [1] 
Choose 58 from {58, 89, 88, 70, 69, 95} 


We have the relation 
1 


((xy~txy~lxy~!xyxy~lxy*x)9)t49,t105,t05 = Id 


and we will conjugate it by ((yxyxy~!x)?) to get 
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((yxyxy—'x)?)ts,tas = tss 
then we have ((yxyxy~!x)?)t47,t3,t35. 
Then we have Ntj,tsg = Nt47,t3,t35. 


Using the relation 
1 


((xy7'xy7!xy7!xyxy—!xy*x)?)t49,t105,tes = Id 
once again conjugated by ((y~!xyxy~!x)?)t39,t1 = t35 


xy ~lxyxyxyx)t3,t29,t30,t1. 


then we have (yxy— 
Next Nt1,(t5s) 

= Nta7,ts,t35 

= Nt3,t29,t30,t1. 


Next we will use the relation 
1 


((xy~ xy! xy7lxyxy~!xy*x)?)t49,t105,t25 = Id 


to get ((yxyxy'x)”)t30 = ts,to 

“xyxyxy” 'xy7"xyx)t30,t30,t1- 
Thus we have Nt1,ts53 

Nta7,t3,t35 


Nt3z,t29,t30,t1 


then we have (xy— 


= Nt30,t30,t1 
N(t3o)?,t1 
Nt; € [1] 


Cayley Diagram 


34343 

+3+6+ Ntyts 
6+6+6 

+64+6+ [1,5] 
6+6 


6+6+6+6+6+6 


Ntyt> 


{1,2] 


Ntyt26 


[1,26] 


Figure 2.2: Cayley Diagram of [*] and [1] for Mie 


Third Double Coset 


NtytoN ={N(tit2)” | ne N} = {Ntite, Nt ta,...,Ntgts } 
The point-stabiliser of 1,2, N17, is given by <(xy~!xy~!xyxyx), x¥ > 
But t1,t2 = tea,ts3 


We will use the relation 
1 


xyxy/xy*x)3)tag,t105,tes5 = Id 


‘xy7 xyxyxy) 


to get (xy~'xy~'xyxyxy)tg,tio3 = te 
Ixy~xyxyxy)t26,t28,t103- 


Next, Nti,t2 = Ntae,tag,t103. 


((xy7*xy7 xy 
conjugated by (xy~ 


then we have (xy— 


We will use the relation 
1 


((xy7*xy7 xy! xyxy~!xy*x)?)t49,t105,te5 = 1 
again conjugated by 


(x lyy7 lyyxyxyxyxy 1x) to get 


Al 


(y7? 1 

then we have ( 
Next Nt1,(t2) 
= Ntg¢6,t28,t103 


= Nts54,t104,t2g 


We will use the relation t; = t4 conjugated by ((yxyxy °x 


xy “XyxXyxyxyxy — 


1x)ts4,t1oa = tae 


yxy! xy~!xyxy)ts4,t104,t28,t103- 


,t103- 
1 


to get tog = ta7 then we have Ntj,t2 


= Ntg¢6,t28,t103 


= Nt5a,t104, tes 


= Nts5a4,t104,ta7 


st103 


,t103- 


Using the relation 


1 


(xy "xy7!xy 
conjugated by 


to get 
1 1 


xyxy/xy*x)3)ta9,t105,te5 = Id 


(xy~txyxy7xy7!xy7!xy~txyx) 


1 1 i 


(xy "xyxy xy” xy" xy" -xyx)t1 = t1o4,ta7 


then we have 
1 


1 


(yxy~txy~!xy 
Next Nti,to 


= Ntg6,t28,t103 


= Nt5a,t104,tes 


= Nt54,t104,t47 


= Ntg7,t1,t103. 


xy +)t37,t1,t103- 


st103 


,t103 


We will use the relation 


1 


((xy~!xy7txy 


xyxy i xy*x)?)tag,t105,t25 = 1 


once again conjugated by 


1 


(yxy~!xyxyxy!xy) 


to get (yxy! 


then we have ( 


Next Ntj,t2 


= Ntg6,t28,t103 


= Ntsa,tio4,tes 


= Nts5a4,t104,ta7 


aL 


xyxyxy ~“xy)tgs,ts0 = t103 


yxy! xy~/xy—lxyxy!)t110,t55, tgs, ts0- 


st103 


st103 


y) 
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= Nt37,t1,t103 

= Ntz10,t55,tog,t50.- 

Using the relation tj = t4 conjugated by 
(yxy”'xyxyxyxyxy) to get t55 = tgg 
then we have Ntj,t2 

= Ntg6,t28,t103 

= Nt5a,t104,t2g,t103 

= Ntsa,tio4,ta7,ti03 

= Ntaz,ti,tio3 


= Nt110,t55,tog,t50 


= Nt110,tgg,tog,tso. 


We will use the relation 
1 


xyxy lxy*x)?)ta9,t105,t25 = Id 


lxy~lxy) to get 


(xy !xy~*xy 
conjugated by (xyxyxy— 


(xyxyxy”xy~!xy)to7,t7 = tes 
then we have 


(xy~lxy~txy7xy7!xy~1x)tg7,to7,t7, tos, t50- 


Then we have Nt},(t2) 


= Ntg6,t28,t103 
= Nt54,t104,t28,t103 
= Ntsa,ti04,ta7,t103 
= Nt37,t1,t103 
= Ntz10,t55,to8,t50 


= Nt110,tg8,to8,t50 


= Ntg7,to7,t7,tos,t50- 
Using the relation 
1 


((xy7!xy~txy7!xyxy~txy*x)*)t49,t105,tes = Id 
conjugated by (yxyxyxyxy~!) 

to get (yxyxyxyxy”*)tes = t7,tos 

to get (yxy~*xy~!xyxyxy” 'x)t29,tag,tes,tso- 
Next Ntj,to 


= Ntg6,t28,t103 
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Nt54,t104,t2g,t103 
= Nt54,t104,ta7,t103 
= Nt37,t1,t103 

= Nt110,t55,t98,t50 
= Ntz10,tg8,tog,t50 


= Ntg7,tg7,t7,t98,t50 


= Ntgo,t28,t6s,t50.- 
Using the relation 
1 


((xy~txy—!xy~!xyxy7!xy*x)?)t49,t105,te5 = Id 
conjugated by ((yxyxy!x)?) to get 
((yxyxy—'x)*)tss,t30 = tao 

then we have (yxyxytxyxy~!xy~')tss,t30,ta8,ts,t5o- 
Then we currently have Ntj,t2 

= Ntg¢6,t28,t103 

= Nt54,t104,teg,t103 


= Ntsa,t104,t47,t103 


= Nt37,t1,t103 

= Nt110,t55,t98,t50 
= Ntz10,tg8,tog,t50 
= Ntg7,to7,t7,tos,t50 


= Ntgo,tas,tes,tso 


= Ntsg,t30,tag,t6s,t50. 

By using the relation t; = t4 conjugated by (xy~! 
then we have Nt},t2 

= N(t2¢),t2g,t103 

= Nt54,t104,t28,t103 

= Ntsa,t104,ta7,t103 

= Nt37,t1,t103 

= Ntz10,t55,to8,t50 


= Ntz10,tg8,tog,t50 


Ntg7,to7,t7,t9g,t50 


Ntg9,ta8,t6s,ts0 


1 


1 


Xy Xy “XyxXyx 


) to get tag = ta7 


44 


45 


= Ntsg,tz0,t2g,tes,t50 
= Ntsg,t30,ta7,tes,tso. 


Then by using the relation 
i 


((xy~!xy~xy~!xyxy~!xy*x)?)t49,t105,te5 = Id 


conjugated by 

(xy~!xyxyxyxyxy” ‘xyxy*) 

to get 

(xy—lxyxyxyxyxy txyxy—!)t3 = t30,ta7 
then we have 


‘xyxy”xy7!xyxy)tgs,t3,t6s,t50 


(v7 
which leaves us with Nt1,t2 
= Ntge,t28,t103 

= Nts5a4,t104,t2g,t103 

= Nt54,t104,t47,t103 

= Ntg37,t1,t103 

= Nti10,t55,t98,t50 

= Ntz10,tg8,to8,t50 

= Ntg7,to7,t7,to8,t50 

= Ntgo, tes, tes,tso 

= Ntsg,t30,t28,t6s,t50 


= Ntsg,t30,t47,t6s,t50 


= Nt35,t3,t6g,t50- 


Then by using the relation 
i 


((xy~!xy7!xy7"xyxy7 *xy*x)*)tag,tao5,tes = Id 
conjugated by ((yxyxy~!x)?) 

to get ((yxyxy—!x)?)ta9 = t35,t3 

then we have (xyxyxy”!xy~!xy~*)t20,tes,t5o- 
Then Nty,(t2) 

= N(ta¢),tas,t103 

= Nt5a,t104,(t2g),t103 

= Nts5a,(t104,t47),t103 


= Nt37,t1,(t103) 


= Ntj110,(t55),tgog,ts0 


Nt110,(tgs),tos,tso 


lll 
AZ 


\tg7,to7,(t7,tos),t50 
= N(t29),tas,tes,t50 
Ntss,t30,(tas),tes,tso 
= Nts,(t30,t47),tes,t50 
= N(tg5,t3),tes,tso 


= Ntgo,tes,ts0- 


I 
Zz 


Then by using the relation t; = t4 conjugated 


by (y-txyxy~xy~!xyxy~txy~!x) we have tg = t57 then we get 


(xyxyxy”lxy~!xy—')to9,ts7,ts0- 
Then we have Nt},t2) 
= N(ty6),t2g,t103 


Nt54,t104,(t2g),t103 


I 
Z 


= Ntsa,(t104,t47),t103 
= Nt37,t1,(t103) 

Nt110,(ts5),tos,t50 
= Nt1i10,(tgg),tos,ts0 


\tg7,to7,(t7, tog) ,t50 


I 
Z 


Il 
AZ 


N(t29),t28,t6s,t50 

= Ntsg,t30,(t2g),tes,t50 
= Ntsg,(t30,t47),tes,t50 
N(t35,t3),teg,tso 

= Nta9,(tes),ts0 


= Ntg9,t57,t50- 


I 
Z 


Next we will use the relation tj = t4 conjugated by 
(xyxy~!xy~!txyxy~!x) to get tag = ta7 

and use the same relation tj = t4 conjugated by 
(xy—lxyxy—!xyx) to get ts9 = tg3 

to get (xyxyxy”!xy7!xy~!)to7,ts7,ts3 

then we have Nt},(t2) 


= N(tg6),t2g,t103 
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Nt54,t104,(t2g),t103 


I 
Z 


Nt54,(t104,t47),t103 
= Nt37,t1,(t103) 
= Nt110,(ts5),tos,t50 


Nt110,(tgs),tos,tso 


lll 
ZZ 


\tg7,to7,(t7,tos),t50 
= N(ta9),ta8, tes, tso 

= Ntss,ts0,(t28),tes,t50 
= Ntsg,(ts0,t47),t6s,t50 
= N(t35,t3),tes,tso 
Nt29,(tes),t50 

= N(ta9),t57,(ts0) 

= Nto7,t57,tg3. 


| 
Zz 


I 
Z 


Using the relation 
1 


((xy~*xy7!xy7 *xyxy7 "xy*x)*)tag,t1o5,te5 = Id 
conjugated by ((xyxy!xy~')?) to get 
((xyxy7!xy7')?)to,ti2 = ta7 

then we have (y~! sey 


Therefore we have Nt,,(t2) 


I 
Z 


N(t2¢),t28,t103 

= Ntsa4,t104,(t2g),t103 
= Ntsa,(t104,t47),t103 
Nt37,t1,(t103) 

= Nti10,(ts5),t9s8,t50 
= Nt110,(tsg),tos,tso 
Ntg7,t97,(t7,ts),t50 
= N(ta29),t28,t6s,t50 

= Ntsg,t30,(teg),tes,t50 
Ntsg,(t30,t47),t6s,t50 
= N(t35,t3),tes,tso 

= Ntvo,(tes),t50 

= N(ta9),t57,(ts0) 


I 
Z 


I 
Z 


I 
Z 


xyxy “xy -xyxy)tg,t12,t57,tg3. 


AT 
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= N(to7),t57,tg3 
= Nto,t12,t57,tg3. 


By using the relation 
i 


((xy~!xy~!xy~!xyxy~!xy*x)?)t49,t105,te5 = Id 


conjugated by (y~!xy~!xy~!xy7!xyxy7!) to get 
(y-txy "xy txy~"xyxy7")t1a,ts7,tee = Id 

we get (yxy xy~!xyxy7! 
Next Nt1,(t2) 

= N(t26),t28,t103 


= Ntsa,t104,(t28),t103 


XyXx)ta5,t96,t83- 


I 
Z 


Nt5a,(ti04,ta7),t103 
= Nt37,t1,(t103) 
= Nt110,(t55),tos,ts0 


Nt110,(tgs),tos,tso 


lol 
AZ 


\tg7,to7,(t7,tos),t50 
= N(ta9),tag, tes, tso 
Ntss,t30,(tas),t6s,tso 
= Nts,(ts0,t47),tes,t50 
= N(t3s,t3),tes,tso 
Nt29,(tes),t50 

= N(ta9),t57,(ts0) 

= N(ta7),ts7,tss 
Ntg,(t12,t57),ts3 


= Ntg5,to6,tg3. 


I 
Z 


I 
Z 


I 
Z 


Then we will use the relation 

t; = t4 conjugated by 

(yxyxyxy” ixyxyxy~/) to get t75 = tas 
we get Nt1,(t2) 

= N(ta¢),tas,t103 

= Nt5a,t104,(t2g),t103 

= Nts5a,(t104,t47),t103 

= Nts7,tz,(t103) 


= Ntj110,(t55),tgog,ts0 


Nt110,(tgs),tos,tso 


lll 
AZ 


\tg7,to7,(t7,tos),t50 
= N(ta9), tas, tes, tso 
Ntss,t30,(tas),tes,tso 
= Nts,(t30,t47),tes,t50 
= N(tg5,t3),tes,tso 

= Nto9,(tes),ts0 

= N(tag),t57,(ts0) 

= N(t27),ts7,ts3 
Ntg,(t12,t57),ts3 

= N(t25),to6,ts3 


= Nt75,t96,tg3. 


I 
Zz 


| 
Z 


I 
Z 


Then we will use the relation 
1 


xyxy ‘xy*x)*)ta9,t105,t25 = Id 
conjugated by (xyxyxyxy”/xy~!xyxyxy) 
eee 


xy “xyxyxy)tea = t75,t96 


((xy~!xy7txy 


to get (xyxyxyxy_ 
then we have ((xy~!xy)”)ta,tg3. 
Thus, we have Nty,(t2) 


I 
Z 


N(t26),t28,t103 

= Ntsa,t104,(t2g),t103 
= Ntsa,(t104,t47),t103 
Nt37,t1,(t103) 

= Nti10,(ts5),t9s8,t50 
= Nt110,(tsg),tos,tso 
Ntg7,t97,(t7,ts),t50 
= N(ta29),t28,t6s,t50 

= Ntsg,t30,(teg),tes,t50 
Ntsg,(t30,t47),t6s,t50 
= N(t35,t3),tes,tso 

= Ntvo,(tes),t50 

= N(ta9),t57,(ts0) 


I 
Z 


I 
Z 


I 
Z 


A9 


= N(t7),t57,tg3 
Ntg,(t12,t57),tg3 
= N(t25),to6,t83 
N(t75,t96),t3 
= Nt¢a,tg3. 

Then x¥ « N(@2) 


I 
Z 


Also, t1,t2 = tg2,t107 


Therefore, using the relation 
1 


((xy~txy~lxy~lxyxy~lxy*x)%)tag, tios jtas = 1 


conjugated by (yxy txy~!xy~!xy~!xyxy~!) to get 


(yxy~!xy~'xy7!xy~txyxy”*)to3 ,t79 = te 
then we have (yxy txy~!xy~!xy~!xyxy~!)ts4 ,to3_ ,t79. 


Next Nti,(t2) = Ntsa ,to3 ,t79. 


Using the relation tj = t4 conjugated by 


(xyxy”!xyxyxyxyxy”‘) 
to get to, = tg3 


then we have (yxy~!xy~!xy7!xy7!xyxy7!)ts4_ ,t91,t79. 


Next Nt1,(t2) 
= Nts4 ,(to3 ),t79 
= Nts54 ,to1,t79. 


Next we will use the relation 
1 


((xy~*xy”*xy7!xyxy”*xy*x)*)tag, t1o5 tes = Id 
conjugated by (yxyxy~!xy~!xy~!x) to get 
(yxyxy7!xy~!xy7"x)tsa ,to1, tog = Id 
“xyxyxy”'xy7"xy) tuos ,t79. 
Then we have Nt},(t2) 

= Ntsa ,(t93 ),t79 

= N(ts4 ,to1),t79 


=N thos ,tv9. 


then we have (yxy 


By using the relation ty = t4 conjugated by (y~txy~!xyxy~!x) 


to get ti9g = tg2 we have 
Nt1,(t2) 


50 


51 


= Ntsa ,(to3 ),t79 

= N(t54 ,to1),t79 

= N( tios ),t79 

= Ntgo,t79. 

We will use the relation tj = t4 again conjugated by 
(xy~lxyxy~!xyxyxy) to get t79 = t107 

then we have Nt},(t2) 


= Nts ,(t93 ),t79 


Z 


V(t54 ,t91),t79 
= N( tog ),t79 
= Ntgo,(tz9 ) 


= Nigga, tioz. 


Z 


Then (xy—!xy—!xyxyx) « N@) 
Therefore the Coset Stabilizer NC?) = <(x¥),(xy—~!xy~!xyxyx)> 


The number of single right cosets in the double coset NtitgN = [1,2] is given by ul 


ING.2)| 
= 5 = 66 
The orbits for N@?) on 
X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 
99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} are: 
{6, 84, 22, 65, 99} , {10, 37, 14, 28, 41}, {21, 51, 74, 101, 95}, {24, 72, 89, 63, 53}, {32, 
78, 43, 86, 39}, {36, 98, 71, 47, 96}, {1, 64, 92, 57, 108, 87, 4, 90, 102, 68}, {2, 83, 107, 
77, 40, 69, 18, 45, 46, 100}, {3, 5, 56, 103, 29, 110, 27, 31, 85, 12}, {7, 106, 25, 60, 58, 
33, 19, 75, 49, 104}, {8, 44, 17, 35, 59, 73, 62, 16, 93, 109}, {9, 23, 20, 15, 34, 81, 30, 91, 
13, 80}, {11, 50, 79, 61, 38, 67, 48, 42, 70, 82}, {26, 97, 94, 105, 55, 76, 66, 52, 54, 88} 
Multiply Ntit2 by a representative of each orbit to determine its double coset. 
Multiply by a representative of each orbit: 
Choose 6 from {6, 84, 22, 65, 99} 


Using the relation tj = t4 conjugated by 


(y—lxyxyxy7lxy7!xyxy) to get te = ti 


we have Nt1,(t2),te 
= Nti,ti1 ,te. 


Next by using the relation 
1 


((xy~*xy” "xy xyxy7xy*x)*)tag,tios jtas = Id 
conjugated by ((yxy~!xyx)?) to get 

(yxy 'xyx)?)t26 = te,ti 

then we have ((xy~!xyxy~!))t4o,tge. 

Thus Ntz,(t2),t¢ 

= Nta,(t11 te) 

= Ntyg,tes € [1,26] 

Choose 10 from {10, 37, 14, 28, 41} 


Using the relation 
1 


((xy~*xy” "xy xyxy7xy*x)*)tag,tios jtas = Id 
conjugated by 

((xy~'xyxy)?) to get ((xy~'xyxy)”)tis,t7s = tio 
then we have ((xy~!xyxy)?)t71,t33,t18,t75. 

Next Nt1,t2,(tio ) 

= Nt71,33 ,t18,t75. 


Then by using the relation 
1 


(xy txy~*xy 
conjugated by (yxyxyxyxyxy_ 


lxy~!xy)tioe ,tes = t75 


1 


xyxy lxy*x))tag,t105 ,te5 = Id 
lxy~!xy) then we get 
(yxyxyxyxyxy 
then we have (xyxy— 
Next Nti,te,(tio ) 
= Nt71,t33 ,tis,(tzs ) 


= Ntig,toa,taa,tioe tes. 


XyXyx)t18,t94,ta4,t106 ,tes- 


By using the relation 


(yxy~!xyxyxy”xy7!xy)tg2,ti07 = ti,te 


conjugated by 
(xy !xy~txyxyxyxy) to get 
(xy~!xy~!xyxyxyxy)te,tios = tis,tos 


which gives us (xy~!xyxy)t2,t105 ,t44,t106,t66- 


1 


52 


53 


Then we have Ntj,t2,(tio ) 
= Ntv1,t33 ,tas,(tzs ) 

= N(tig,to4),ta4,t106,tes 

= N2,tios ,ta4,tio6 ,tes. 


By using the relation 
i 


((xy~txy—!xy~lxyxy7!xy*x)?)t49,t105,t25 = Id 


conjugated by (xy~!xyxyxy”'xy~*) 
gives 
(xy~xyxyxy~/xy71)to0 = tios,taa 


then we have ((yxy~!xy~!x)?)tgo ,t9o0 ,t106 .tee- 


Next Nt1,t2,(tio ) 

= Ntv1,ta3 ,tis,(tzs ) 

= N(tig,to4),ta4,t106 ,tes 

= Ntz,(tio5 ,ta4),t106 ,tes 

= Nt¢o ,too ,ti06 ,tes. 

Using the relation tj = t4 conjugated by 
(xyxy~txy7!xyxyxy7!xy71) to get tog = tg7 
then we have Ntj,t2,(ti0 ) 

= Nt71,t33 ,t1g,(t75 ) 


= N(tig,tg4),ta4,t106,t66 


Z 


= Nte,(t105 ,ta4),t106,te6 
= Nt¢o ,(t90 ),t106,t66 


= Nt¢o ,ts7 ,ti06 ,tes- 


Then by using the relation 
1 


((xy~*xy7!xy7xyxy7"xy*x))ta9,ti0s ste5 = 1 
conjugated by (yxy~!xyxyxyxyxy~!) gives 


(yxy~!xyxyxyxyxy!)tio7 ,to1 = ts7 


then we have (yxyxy~!xy7!xy~!xy7!)taz_,t107,t91,t106,t66 


which gives us Nty,t2,(tio ) 
= Nt7z1,t33 ,t1s,(tzs ) 

= N(t1g,to4),ta4,tio6 ,tes 

= Ntz,(tios ,ta4),t106 ,tes 


= Nt¢o ,(t90 ),t106 ste 
= Nt¢o ,(tg7 ),t106 ste 
= Nta7 ,tio7 ,to1,t106,te6- 


By using the relation 
1 


((xy~ xy! xy~lxyxy~!xy*x)?)t49,t105,t25 = Id 
ea eee, 


conjugated by (xy "xy *xy_ xy xyx) which gives us 


(xy~!xy7!xy7!xy7!xyx)tio9 = to1,t106 


then we have ((yxy~'x)?)tz9 ,t11 ,t1o9 tes 


which then gives us Ntj,t2,(tio ) 
= Nt71,t33 ,t1g,(tzs ) 

= N(tig,tos),ta4,t106 ,tee 

= Ntg,(t105 ,t44),t106 ,tee 

= Ntgo ,(t90 ),t106 ,tes 

= Ntgo ,(ts7 ),ti06 ,tes 


= Nta7 ,t107 ,(t91,t106 ),te6 


= Nt7o ,t11 ,t109 , tee. 


lyy~lxyxyxy7 lxyxy 


Using the relation 1=4 conjugated by (y— 
to get tg = ti, we then have 

Nti,t2,(tio ) 

= Nt7z1,t33 ,t1s,(tzs ) 


— N(t 18 sta) »ta4,tio6 ,te6 


Nto,(t105 ,ta4),tio6 ,tes 


I 
Z 


t6o ,(too ),t106 ,tee 
= Nteo ,(ts7 ),ti06 ,tes 
= Nt47 ,ti07 ,(to1,t106 ),te6 
= Ntzo ,(t11 ),t109 ,tee 


= Nt7o ,t2,t109 , tee. 


Then we will use the relation 
1 


((xy7*xy7!xy7!xyxy—!xy*x)?)t49,t105 ,tas = Id 
conjugated by (yxy~'xy~!xy~txy~!xyxy~‘) to get 


(yxy xy” !xy7!xy~lxyxy~)tg7,te,tg1 = Id 


then we have (xyxy~!xy~!xyxyxy7!)tg1 ,t109 ,te6 


) 


54 


which gives Ntj,t2,(tio ) 
= Ntv1,t33 ,tas,(tzs ) 

= N(tig,tga),ta4,tio6 ,tee 
= Nto,(ti05 ,ta4),ti06 ,tes 
= Ntgo ,(t9o ),ti06 tes 

= Ntgo ,(ts7 ),ti06 ,tes 

= Nta7 ,t107 ,(to1,t106 ),te6 
= Nt7o ,(t11 ),t109 ,t6e 

= N(t79 ,2),t109 ,te6 


= Ntg1 ,tio9 ,teo. 


Then we will use the relation t; = t4 conjugated by (yxy 
tio9 

then we have Nt},t2,(ti0 ) 

= Nt71,t33 ,tis,(tzs ) 

= N(tis,to4),t44,t106 ,te6 

= Ntz,(tios ,ta4),t106 stes 

= Ntéo ,(too ),t106 tes 


\teo ,(ts7 ),t106 ,t66 


ll 
AZ 


\ta7 ,t107 ,(to1,t106 ),tes 
= Ntzo ,(t11 ),t109 ,te6 

= N(t79 ,t2),t109 ,te6 
= N(tg1 ),t109 ,teo 

= N( 

= N(tio9 )*, tes = Ntee 
= N(t1) ey ey ey ryt) ¢ [1] 
Choose 21 from {21, 51, 74, 101, 95} 


tio9 ,tio9 ),t66 


1 


By using the relation 


1 1 a 


(yxy" “xyxyxy” xy” xy)tg2,tio7 = t1,te 


then we have (yxy~! 4 


xyxyxy ‘xy /xy)tg2,tio7 star. 
So we have N(t1,t2),ta1 = Nto2,t107 jtay . 


Using the relation tj = t4 conjugated by 


1 dL 


(xy "xyxy -xyxyxy) to get ti07 = t79 


1 


xyxyxy /xyxyx 


59 


) to get tg; = 


56 


we have N(t1,t2),ta1 
= Ntg2,(t107 ),t21 
= Ntgo,t79,t21- 


Using the relation 
1 


((xy~"xy7!xy”txyxy”!xy*x)*)t49,t105,t25 = Id 
conjugated by (xyxyxyxy~ xy !xyx) 

which gives (xyxyxyxy/xy~!xyx)5,toa = tg 
Ixy7xyxy7!xy)tg7 ,tas,toa,ta1 
which leaves us with N(t1,t2),t21 

= Nto2,(tio7 ),ta1 

= Ntoo,(tzo ),ta1 


= Ntg7,t45,to4,ta1. 


then we have (xyxyxy— 


By using the relation 
1 


xyxytxy*x)?)ta9,t105 ,t25 = Id 
lxyxyxyxyxy”/xy) 

gives us (yxy ‘xyxyxyxyxy /xy)6 = toa,tay 

then we have (yxy~!xyxy7!xy7!xyxyxy)t12 ,t39 te 
next N(t1,t2),t21 

= Ntoo,(ti07 ),t21 

= Ntgo,(tz9 ),ta1 

= Ntg7_,t4s,(t94,ta1) 

= Nty2 ,t39 ,te. 


((xy7 xy xy 
conjugated by (yxy~ 


Then by using th relation 
1 


xyxy_/xy*x)*)tag,t105 ,tas = 1 


lxy~!xyx) which gives 


((xy"*xy7txy 
conjugated by (xyxyxyxy_ 


Ixy~!xyx)t79 = tg, te 


lxyxy 'x)t4g,t7o. 


(xyxyxyxy~ 
then we have (yxyxyxy_ 
Next N(t1,t2),ta1 

= Ntgo,(t107 ),ta1 

= Nto2,(t79 ),t21 

= Ntg7 ,t45,(to4,t21 ) 

= Ntis ,(ts9 ,t6) 


= Ntag,t7o- 

Then by using the relation tj = t4 conjugated by 
(xy—lxyxy7!xyxyxy) gives t79 = tio7 

then we have N(t,,t2),t21 

= Ntoe,(tio7 ),t21 

= Ntpge,(tz9 ),ta1 

= Ntg7 ,t5,(toa,tar ) 

Ntie ,(tz9 te) 

= Ntag,(t79 ) 


= Ntag,tioz. 


I 
Z 


By using the relation 
1 


xyxy/xy*x)3)ta9,t105 ,tas = Id 
1 


((xy"*xy7txy 
conjugated by (yxy txyxyxyxyxy~‘) 
gives (yxy~lxyxyxyxyxy~!)tio9 ytiz = t107 


1 1 


then we have (xy~ “xy -xyxyxyxy)t100 ,ti09 ,ta1 


next N(t1,t2),te1 


I 
Z 


Nto2,(ti07 ),t21 

= Nto2,(tz9 ),ta1 

= Ntg7 ,ta5,(to4,tar ) 
Ntie ,(tz9 te) 

= Ntag,(t7o ) 
Ntag,(t107 ) 


= Ntioo ,t1o9 ,t11. 


I 
Z 


Using the relation t14 conjugated by (yxyxyxy—!) we get tg2 = t100 
then we have N(t,,t2),t21 

Ntge,(tio7 ),t21 

= Nto2,(t79 ),t21 

= Ntg7 ,t45,(to4,ta1 ) 

Ntie ,(tz9 te) 

= Ntag,(t79 ) 

= Ntag,(ti07 ) 


N(t100 ),t109 st11 


I 
Z 


I 
Z 


58 


= Ntgo ,tiog ,tir. 


Then using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 
1 


((xy7txy~*xy 
conjugated by (y-*xyxyxyxy) to get 
(y~'xyxyxyxy)t7s = tz ,t1o9 

then we have (y~!xy~!xyxy~!xy~!xyxy—!)t7g,tu 


next N(t1,t2),te1 


I 
Z 


Nto2,(t107 ),to1 

= Ntoo,(tz9 ),ta1 

= Ntg7 ,ta5,(to4,tar ) 
Ntie ,(tz9 te) 

= Ntag,(t79 ) 

= Ntag,(ti07 ) 
N(tio0 ),t109 ,t11 
= N(tge ,tio9 ),t11 
Nt7g,tit- 


I 
Z 


I 
Z 


Then using the relation 
1 


((xy~txy~lxy~lxyxy~!xy*x)?)t49,t105 ,tes = Id 
Sane ee 


conjugated by (y-*xy” “xy -xyxyx) 


—1 1 


xy /xyxyx)to1,t71 = ti 
ly —leyxyW2 
then we have N(t,,t2),t21 

= Ntg2,(t107 ),t21 

= Ntoe2,(t79 ),ta1 

= Ntg7 ,tas,(to4,ta1 ) 

Nti2 ,(t39 ,t6) 

= Ntag,(t79 ) 

= Ntag,(tio7 ) 


N(t100 ),t109 st11 


gives (y--xy_ 


then we have (xy x)te1 ,to1,t71 


I 
Z 


reel 
ZZ 


(tg2 ,tio9 ),t11 
= Ntzg,(ti1 ) 
= Ntg1 ,to1,t71. 


Then by using the relation tj = t4 conjugated by 
(xyxy~!xyxyxyxyxy!) gives tg, = t93 
then we have N(t,,t2),ta1 

= Ntg2,(t107 ),t21 

= Ntoe,(t79 ),tar 

= Ntg7 ,ta5,(toa,ta1 ) 

= Nti2 ,(t39 ,t6) 

= Ntas,(tzo ) 

= Ntag,(tio7 ) 

= N(tioo ),t109 ,ta1 

= N(tg2 ,tio9 ),t11 

= Ntzg,(ti1 ) 

= Nte1 ,(to1),t71 


= Ntg1 ,tg3 ,t71. 


Using the same relation again t; = t4 conjugated by 
(yxy~!xyxyxylxy~!xy~!x) gives te, = t77 
then we have N(t1,t2),t21 

= Nto2,(t107 ),t21 

Ntg2,(tz9 ),ta1 

= Ntg7 ,ta5,(toa,ta1 ) 

= Nti2 ,(tag ,te) 

= Ntas,(tzo ) 

Ntas,(tio7 ) 

= N(t100 ),t109 ,ta1 

= N(tg2 ,t109 ),t11 

= Ntvg,(tit ) 

= Ntex ,(t91),t71 

N(te1 ),t93 ,t71 


= Nt77 ,to3 ,t71. 


I 
Z 


Then by using the relation 
1 


((xy7txy~*xy 
conjugated by (yxyxyxyxyxy_ 


xyxy/xy*x)3)tag,t105 tas = Id 
‘xy *) 


gives (yxyxyxyxyxy”/xy7!)ta1 it31 = tr7 


then we have 
(xyxy”!xyxyxyxyxy‘x)taz ,tg1 ,to3 ,tr1. 
Next N(t1,t2),ta1 

= Ntg2,(t107 ),t21 

= Nto2,(t79 ),tar 

= Ntg7 ,ta5,(toa,ta1 ) 

= Nti2 ,(t39 ,t6) 

= Ntag,(t7o ) 

= Ntag,(tio7 ) 

= N(tioo ),t109 ,ta1 

= N(tg2 ,t109 ),t11 

= Ntvg,(ti ) 

= Nte1 ,(t91),t71 

= N(te1 ),to3 ,t71 

= N(tz7 ),to3 ,t71 


= Nta1 ,t31 ,to3 ,t71. 


Then the relation 
1 


xyxy i xy*x)?)tag,t105 ,t25 = 1 
'xyxyxyxyx) 
XYXYXyxyx)t31 ,t93 ,t6éo9 = Id 


(xy xy *xy 
conjugated by (xy— 
gives (xy! 


then we have 


(yxy~txyxy7lxy~txy~!xy—!)tgg,teo ,t71- 


Next N(t1,t2),ta1 

= Ntoo,(t107 ),ta1 
Ntg2,(tz9 ),t21 

= Ntg7 ,tas,(to4,ter ) 
= Ntiz ,(ta9 ,t6) 

= Ntas,(tzo ) 

= Ntag,(tio7 ) 

= N(tioo ),ti09 ,ta1 


N(tg2 ,tio9 ),t11 


I 
Z 


60 


= Ntvg,(ti ) 

Ntge1 ,(t91),t71 

= N(té1 ),to3 ,t71 

= N(t77 ),to3 ,t71 

= Nta1 ,(t31 ,to3 ),t71 


= Ntgg,teo ,t71. 


I 
Z 


Then by using the relation tj = t4 conjugated by 

(yxy txyxyxyxyxy) to get tgg = ts5 

we have N(ti,t2),t21 

= Nto2,(t107 ),t21 

= Nto2, (tro ),tar 

= Ntg7 ,ta5,(toa,ta1 ) 

= Nti2 ,(t39 ,t6) 

= Ntas,(tzo ) 

= Ntag,(tio7 ) 

= N(tioo ),t109 ,ta1 

N(tg2 ,t109 ),t11 

= Nt7g,(ti1 ) 

= Nte1 ,(t91),t71 

= N(té1 ),t93 ,t71 

= N(t77 ),to3 ,t71 
(t 


= Ntai ,(t31 ,t93 ),t71 


I 
Z 


I 
Z 


N(tgg),teo ,t71 


= Nt55,t6o ,t71. 


Then by using the relation 
1 


((xy7!xy~txy7!xyxy7txy*x)*)t49,t105 jta5 = Id 
conjugated by (y~!xyxyxy” !xy~!x) 


1 1 


we have (y~lxyxyxy7 xy -x)ts5g = t55,t6o 


lxy)tsg,t71. 


which gives (yxyxy— 
Thus N(t1,t2),te1 
= Nto2,(tio7 ),t21 


= Ntgo,(tz9 ),ta1 


= Ntg7 ,t45,(to4,ta1 ) 
= Ntj2 ,(t39 ,te) 

= Nt4g,(t79 ) 

= Ntag,(tio7 ) 

= N(tio0 ),ti09 .t11 
= N(tg2 ,t109 ),t11 

= Ntzg,(ti ) 

= Nte1 ,(to1),t71 

= N(te1 ),to3 ,t71 
= N(t77 ),to3 ,t71 
= Nta1 ,(t31 ,t93 ),t71 

= N(tgg),t6o ,t71 

= N(tss,teo ),t71 

= Ntsg,t71 

= N(ty,ty)(ty-leyryey ay ey) ¢ [1 9] 


Choose 24 from {24, 72, 89, 63, 53} 


Using the relation t; = t4 conjugated by (y~!xyxy~!xyxyxyxy) gives tea = t74 
then we have Nt1,t2,(t24 ) 
= Ntj,to,t74. 


Using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 
1 


(xy !xy~*xy 
conjugated by (yxyxy~ 
i 


XYXYXyXyXx) 


XYXYXYXYX)t34,t65 = tra. 
1 


gives (yxyxy_ 
Then we have (yxyxy 
Next Nt1,t2,(tea ) 

= Nty,t2,(t74) 


= Ntoa,tes ,t34,tes. 


XYXYXyXyx)to4,tes ,t3a,tes - 


Next using the relation 
i 


((xy~ixy7!xy7!xyxy—!xy*x)?)t49,t105 ,tas = Id 
conjugated by 


lxyxyxyxyx) to get to = tes ,t34 


al 


(yxyxy— 


then we have (xyxyxy*xyx)t4o ,ta,t65 . 


62 


63 


Using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 


lxyxyxyxyxy/txy7!xy) 


((xy7txy~*xy 
conjugated by (xy 
gives 
(xy~txyxyxyxyxylxy~/xy)tas tes = tes 
then we have 


(xyxy”!xyxyxy7!xy7'xy)ts9 ,t32 ,t23 ,tes- 


Next Nty,t2,(taa ) 

= Nti,te,(t74) 

= Ntoa,tes ,t34,(tes ) 
= Nts9 ,t32 ,ta3 ,tes. 


Ixy—lxyxy—!) gives te = t32 


Using the relation t; = ty conjugated by (yxyxyxyxy~ 
then we have Nty,t2,(t24 ) 

= Nty,t2,(t74) 

= Ntoa,tes ,taa,(tes ) 

= Nts9 ,(t32 ),t23 ,tes 

= Nts ,t¢,ta3 ,tes- 


Using ((xy yy xy txyxy lxy*x)3)t49,t105 jta5 = Id 


conjugated by 


(y~txyxy” ‘xyxyxyxyxy) gives 
‘xyxy” xyxyxyxyxy)te9 = te,t23 


Le 


(yy 
then we have (xyxyxy_ 
Next Nty,t2,(t2a ) 

= Nt1,t2,(tz1) 

= Ntoa,tes ,t34,(tes ) 
Nts9 ,(t32 ),t23 tes 
= Nts ,(t6,t23_ ),tes 

= Nti,t6o,tes. 


x)t1,t9,tes- 


I 
Z 


Then using the relation 
1 


((xy~txylxy~lxyxy~!xy*x)?)ta9,t10s ,tes = Id 
a 1 1 


conjugated by (y~!xyxy~!xyxyxy7!xy7!) 


which gives (y~!xyxy~!xyxyxy7!xy7!)tio4 ,tio = t1 


xyxyxy)tio4 ,tio ,teo,tes 


which relates to Nt1,t2,(t24 ) 
= Ntj,te,(tz4) 

= Ntoa,tes ,t34,(tes ) 

Nts9 ,(t32 ),t23 ,tes 

= Nts9 ,(te,t23 ),tes 

= N(t1),teg,tes 

= Ntioa ,tio ,teo,tes- 


Then the relation 
1 


then we have (xy— 


I 
Z 


((xy~ xy! xy7!xyxy7!xy*x)?)t49,t105 ,te5 = Id 


conjugated by 


(xyxyxyxyxy”/xy7!xyxy7‘) 


gives 
(xyxyxyxyxy'xy~!xyxy7')ti2 = tio ,teo 
then we have 

1 


(xyxyxyxy” ixyxy—!x)ta,ti2 , tes. 
Next Nty,t2,(taa ) 

= Nt1,te,(tza) 

= Ntoa,tes ,tsa,(tes ) 

= Nts59 ,(t32 ),t23 ,tes 

= Ntso ,(te,ta3 ),tes 

= N(t1),teo,tes 


= Ntio4 ,(t10 ,te9),t6s 


| 
Zz 


| 
Zz 


= Ntae,ti2 ,tes. 


Then by using the relation 
1 


xyxytxy*x)?)ta9,t105 ,t25 = Id 


lyyxy—lxyxyxy /xy71) 


1 


((xy~* xy xy 
conjugated by (y— 


: xyxyxy ‘xy —!)ti = tae,tie 


which gives (y-*xyxy— 
then we have (yxyxy~!)t1,teg. 
Next Nt1,t2,(t2a ) 

= Nty,t2,(t74) 


= Ntoa,tes ,taa,(tes ) 


= Nts59 ,(t32 ),t23 ,tes 

= Nts9 ,(te,t23 ),tes 

= N(t1),teg,tes 

= Ntioa ,(ti10 ,te9), tes 

= N(t46,t12 ),tes 

= Nti,tes 

= N(ty jt) ery 9"). [1,9] 
Choose 32 from {32, 78, 43, 86, 39} 


1 


Using the relation 


‘xyxyxy /xy7'xy)tg2,t107 = t1,te 


(yxy 

to get (yxy 'xyxyxy”'xy7'xy)tg2,t1o7 ,ta2 
next N(t1,t2),t32 

= tg2,t107 ,t32 - 

Using the relation 

1 


((xy~txy~lxy~lxyxy~!xy*x)?)t49,t105 ,tes = Id 
1 lial) 


conjugated by ( xy" xyxyxy xy” xy x 


1 


which gives ( xy~!xyxyxy7!xy7!xy7!x)tg9 = t107 ,t32 


then we have (y~txy~!xy~!xy~!txy~!xyxy~!)t67,to9 . 


Next N(t1,t2),tg2 

= tg2,(t107 ,t32 ) 

= Nt¢7,to9 

= N(t1,tog )wrvrvey "eu *euevey) © [1,26] 


Choose 36 from {36, 98, 71, 47, 96} 


Using the relation 


‘xyxyxy /xy7'xy)tg2,t107 = t1,te 


(yxy~ 

to get (yxy~!xyxyxy'xy7!xy)to2,t107 ,t36 
next N(t1,t2),t36 

= Ntge,tioz ,tse- 

Using the relation tj = t4 conjugated by 


(yxy~'xy~!xy7!xyxy7'x) to get tio = t36 


then we have N(t1,t2),t36 
= Ntge,t107 ,(t36) 


65 


66 


= Nto2,t107 ,t10 - 


Using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 
1 


((xy~*xy~ xy 
conjugated by ((xy~!xyxy)?) 

to get ((xy~!xyxy)?)tig,t7s = tio 
Lyy-lyy-l 
which gives us N(t1,t2),t3¢ 
= Nto2,t107 ,(t36) 

= Ntg2,t107 ,(t10 ) 


= Ntgs,ts4 ,tig,t7s . 


then we have (y~ xyxyxy /xyx)t35,ts4 ,tig,t7s 


Then by using the relation 
i 


xyxy/xy*x)3)ta9,t105 ,tas = Id 
1 


((xy"*xy7txy 
conjugated by (xy~ 
1 


xy) to get 

xy)ta3 = t54 tig 

Ly xy ~txyxyx)t105 ,ta3. ,t75 
then we have N(t1,t2),t36 

= Ntoo,t107 ,(ts6) 

= Ntoo,t107 ,(ti0 ) 

= Ntg5,(ts54 ,t1g),t7s 


= Nto5 ,tag ,t75 . 


(xy 
which gives (y~ 


Using the relation 
1 


((xy~*xy7!xy7xyxy7*xy*x)?)ta9,ti0s stes = Id 
conjugated by (yxyxyxyxyxy xy! xy) 


a) 1 


which gives (yxyxyxyxyxy xy xy)t1o6 ,tes = t75 


then we have ((yxy~'xy~!x)?)tgo ,t9o ,t106 .tee- 
Next N(t1,t2),t36 

= Nto2,t107 ,(t36) 

= Ntoo,ti07 ,(ti0 ) 

= Ntz5,(ts4 ,tis),t75 

= Ntios ,ta3 ,(tzs ) 


= Nt¢o ,too ,ti06 ,tes- 


Using the relation 
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1 


xyxy lxy*x)?)tag,t105 ,t25 = Id 
1 


((xy"*xy7txy 
conjugated by (xy— 
1 


XYXYXYXYX) 

xyxyxyxyx)t31 ,to3 = teo 

then we have (xyxy!xy~!xy~!xy~!xyx)t31 ,t93 ,t90 ,t106 tes. 
Next N(t1,t2),t3¢ 

= Ntoo,t107 ,(ts6) 

= Ntoo,t107 ,(ti0 ) 

= Nt35,(ts4 ,tas),t7s 

= Ntios ,ta3 ,(tz5 ) 

= N(téo ), too ,t106 tes 


= Nt31 ,to3 ,too ,ti06 ,tee- 


which (xy— 


Then using the relation 
1 


((xy~*xy7!xy7"xyxy7*xy*x)?)ta9,ti0s stas = Id 
conjugated by (yxy~!xy~!xy~!xy~!xyxy7!) 


then we have (yxy txy~!xy~!xy~!xyxy!)tg1 = t93 ,too 


1 


which gives (y-“xyxyxyxyxy)t103 ,ts1 ,t106 ,te6 
next N(t1,t2),t36 

= Nto2,t107 ,(ta6) 

= Nto2,t107 ,(tio ) 

= Ntg5,(tsa ,tig),tzs 

= Ntios ,ta3 ,(tzs ) 

= N(téo ),t90 ,t106 ,tes 


= Ntsi ,(to3 ,too ),t106 .tee 


= Ntio03 ,tg1 ,t106 tee. 
Then by using the relation 
1 


((xy~txy~txy~!xyxy~!xy*x)?)t49,t105 ,tas = Id 


conjugated by (xy~'xyxyxyxyx) 
to give 
(xy~!xyxyxyxyx) teo = tio3 ,ts1 


then we have (xyxy~!xy~!xyxyxy~‘)tgo ,t106 tee. 


Next N(t1,t2),t36 
= Ntge,t107 ,(t36) 


= Ntga,t107 ,(tio ) 
Nt35,(ts4 ,tis),t75 

= Ntios ,ta3 ,(t75 ) 

= N(t6o ),t90 ,t06 tes 

= Ntai ,(to3 ,too ),t106 ,t66 
= N(tio3 tsi ),t106 stes 


= Ntéo ,tio6 ,tes- 


I 
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Z 


By using the relation tj = t4 conjugated by (y~!xyxyxyxyxy~ 


gives teo = tio6 thus we have N(t1,t2),ts6 
= Ntoo,t107 ,(ts6) 

= Ntoa,t107 (tio ) 

= Nt35,(ts4_ ,tig),t7s 

= Ntios ,ta3 ,(t75 ) 

= N(t¢o ),to0 ,t106 ,te6 


Vt31 ,(to3 ,too ),t106 ,te6 


I 
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= N(tio3 ,ts1 ),t106 ,te6 
= N(teo ),t106 ,t66 

= Ntioe ,tio6 ,te6 

= N(tio6 )?, tee 

= Nt¢e 

N(t1) yey ey ey 


Ali 


xyz) € [1] 
Choose 1 from {1, 64, 92, 57, 108, 87, 4, 90, 102, 68} 


Using the relation 
1 


xyxy/xy*x)3)ta9,t105 ,tas = Id 
1 


((xy"*xy7txy 
conjugated by ((xy~!xyxy)?) gives 
((xy7!xyxy)?)tis,t7s = tio 

then we have ((xy~!xyxy)?)t71,t33 ,t1g,t75 . 
Next Nt1,t2,(t1) 

= Nt71,t33 ,tig,tzs - 

Next we will use the same relation 

1 


xyxy/xy*x)3)tag,t105 ,tas = Id 


‘xy /xy) 


((xy7txy~*xy 
conjugated by (yxyxyxyxyxy 


*) 


68 


69 


which gives 


lxy~lxy)tioe jtes = t7s 


1 


(yxyxyxyxyxy— 
then we have (xyxy— 
next Nt1,t2,(t1) 

= Nt71,t33 ,t1g,(t75 ) 


= Ntig,toa,taa,tio6 ,tes- 


xyxyx)tig,toa,ta4,tio6 ste 


By using the relation 


(yxy xyxyxy7xy7xy)to2,t107 = ti,te 
conjugated by (y~!xy~!xy~txy~!xyxyx) 


gives (y-txy—!xy~!xy~!xyxyx)t1g,toa = te,t105 


at 


xyxy)te,tio5 ,taa,tio6 tes. 
Then we have Nt},t2,(t1) 
= Nt71,t33 ,t1g,(tzs ) 


= N(tig,toa),taa,tio6 ,te6 


then we have (xy— 


= Ntg,t105 ,t44,t106 tes. 


Then by using the relation 
1 


xyxy'xy*x)?)t49,t105 ,t25 = Id 
lxyxyxy”txy7) 

we get (xy 'xyxyxytxy—!)to9 = tio5 ta 

then we have ((yxy~!xy~!x)?)to too ,t106 ,te6 
which gives Nt1,t2,(t1) 

= Nt71,t33 ,tig,(tzs ) 

= N(tis,tos),taa,tio6 tes 

= Ntz,(tios ,t44),t106 ,tes 


= Nt¢o ,too ,ti06 ,tes- 


(xy txy~*xy 
conjugated by (xy— 


By using the relation tj = t4 conjugated by 
(xyxy xy txyxyxy7!xy71) to get too = tg7 
then we have Nt},t2,(t1) 

= Nt7z1,t33 ,t1s,(tzs ) 

= N(tis,tos),ta4,tio6 tee 

= Nt2,(tio5 ,ta4),ti06 tee 


= Nt¢o ,(t90 ),t106 ste 
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= Nt¢o ,tg7 ,tio6 ,tes- 
Then using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 
1 


((xy7txy~*xy 
conjugated by (yxy txyxyxyxyxy~‘) 

gives (yxy txyxyxyxyxy!)ti07 ,to1 = tg7 
then we have 

(yxyxy”'xy7!xy7"xy7")taz ,t107 ,tor,ti06 tes 
which leds us to Nt1,t2,(t1) 

= Ntv1,t33 ,tis,(tzs ) 


= N(tis,to4),ta4,tio6 tee 


I 
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Nto,(t105 ,ta4),tio6 ,tes 
= Nteo ,(t90 ),t106 ,t66 
Ntéo ,(tg7 ),t106 ,t66 


= Nta7 ,tio7 ,to1,t106 ,tes- 


Using the relation 
1 


((xy~*xy7!xy7xyxy7*xy*x)?)ta9,ti0s stas = Id 
conjugated by (xy~!xy~!xy~!xy~!xyx) 


whcih gives us (xy lyy lyy lyy lxyx)t109 = to1,t106 


then we have ((yxy~'x)?)tz9 ,t11 ,t109 tes 


which gives us Nty,t2,(t1) 
= Nt71,t33 ,t18,(tzs ) 


= N(tis,tos),ta4,tio6 tee 


I 
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Ntz,(t105 ,ta4),tio6 ste 
= Nteo ,(too ),t106 ,tee 
= Nt¢o ,(tg7 ),t106 ste 


Ntaz ,t107 ,(to1,t106 ),tee 


I 
Z 


= Nt79 ,t11 ,t109 , tee. 


Using the relation tj = t4 conjugated by 
(xy~txyxy”'xyxyxy) to get tio7 = t79 
then we have Nt},t2,(t1) 

= Nt71,t33 ,t1s,(tzs ) 


= N(tig,toa),taa,tio6 ,te6 


= Nto,(ti05 ,t44),t106 ,tes 
= Ntgo ,(t9o0 ),ti06 ,te6 

= Ntgo ,(ts7 ),tio6 tes 

= Ntaz ,t107 ,(to1,t106 ),t6s 
= N(t79 ),ta1 ,t109 , tee 


= Nt1o7 ,ti1 ,t109 ,tee- 


Then using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 
1 


((xy~*xy7!xy 
conjugated by (yxy~!xyxyxyxyxy /) 

gives (yxy /xyxyxyxyxy!)tio99 = tio7 ,tu 

then we have (xyxy7xy7lxyxyxy7!)t109 stio9 ,tes 
which gives us Nt1,t2,(t1) 

= Nt71,t33 ,t1s,(tzs ) 

= N(tig,to4),ta4,tio6 ,tes 

= Nte,(ti05 ,ta4),ti06 ,tes 

= Ntéo ,(too ),t106 tes 

= Nteo ,(ts7 ),t106 ,tes 

= Nta7 ,t1o7 ,(to1,t106 ),t66 

= N(t79 ),t11 ,t109 tes 

= N(t107 ,ta1 ),t109 tes 

= Ntio9 ,tio9 ,t66 

= N(tio9 )?, tee 

= Ntge 

= N(t,) (yey ey ey 


As 


xryx) € [1] 
Choose 2 from {2, 83, 107, 77, 40, 69, 18, 45, 46, 100} 


Nty tote _ Nty (tg)? a Nty € (1] 
Choose 3 from {3, 5, 56, 103, 29, 110, 27, 31, 85, 12} 


Using the relation ty = ta 
we have N(t1),t2,t3 

= Nta,te,ts. 

Then by using the relation 


((xy~txy7!xy~lxyxy7!xyx))t1o2,t6s = ta9 ,tio3 


71 


72 
‘xyx)?) 
gives ((y~!xyx)”)ta,t2 = tea,tso 
then we have ((xy~!xy)?)ta,ts0,t3 
then we have N(t1),to,ts 
= N(ta,t2),t 
= Ntga,tso,t3. 


conjugated by ((y— 


Then by using the relation tj = t4 conjugated by 
(xy—lxyxy—!xyx) we have tg3 = ts0 
then we have N(t1),t2,t3 

= N(ta,te),ts 

= Ntea,(ts0),ts 

= Nt¢a,tg3,t3. 

Using the relation 

1 


xyxy/xy*x)3)tag,t105 tas = Id 
1 


(xy *xy7!xy 
conjugated by (yxy “xyxyxyxy) 
we have (yxy~!xyxyxyxy)teg = tg3,t3 


which gives us 

(xyxy” ‘xyxyxy')tos ,tes, 
next N(t1),te,t3 = 
N(t4,t2),t3 = 

Ntga,(ts50),t3 = 
Ntga,(tgs,ts) 
Ntog tes. 


Then using the relation t; = t4 conjugated by (y-'xyxy~!xy~!xyxy~!xy~!x) we have tes 


= ts7 

which gives N(t1),t2,t3 
= N(t4,t2),t3 

= Nt¢a,(ts0),ts 

= Nt¢a,(tg3,t3) 

= Ntog ,(tes) 

= Ntog ,t57. 


| 
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Then using the relation 


1 


((xy~ xy! xy7lxyxy~!xy*x)?)t49,t105 ,tas = Id 
lygy—lxy—lxy-1) 


conjugated by (yxy-°xy_ “xy xy 


gives (yxy~txy—!xy—!xy!)tg3 ,t37 = ts7 


then we have (xyxyxy!)t105 ,t33_ ,t37. 
Next N(t1),to,t3 

= N(t4,t2),t3 

= Ntga,(ts0),t3 

= Ntoa,(tg3,ts) 

\t2s (tes) 

\t2g ,(ts7) 


= Ntios ,t33 ,t37. 


ll 
Azz 


Then using the relation 
1 


((xy~ xy! xy~!xyxy~!xy*x)?)t49,t105 ,te5 = Id 
4 lygy—1x) 


conjugated by (y~*xyxyxy” “xy "x 


lxyxyxy /txy7!x)ts5 = tios ,t33 


gives (y~ 

then we have (y~txy~!xy~!xy~txy~!xyxy7 !x)ts5,t37. 
Then we have N(t1),t2,t3 

= N(ta,t2),t3 

= Ntea,(tso),ts 

= Ntoa,(tg3,ts) 

\t2g_,(tes) 

Vt2s_,(t57) 

= N(tios ,t33 ),t37 


= Nts55,t37. 


Il 
AZ 


Using the relation 
1 


((xy~"xy7!xy~txyxy7!xy*x)9)t49,t105 ,ta5 = Id 
conjugated by (y~!xyxy~!xyxyxyxyxy~!) 

gives (y~'xyxy”'xyxyxyxyxy”')tgs ,ta5 = tg7 
then we have (xy~!xyxy7!xy~!xyxy)1,tg5_,tas 
then N(t}),to,tg 

= N(ta,t2),ts 


= Ntga,(ts0),t3 
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= Ntga,(tg3,t3) 
Ntg ,(tes) 

= Ntgg ,(ts7) 

= N(tio5 ,t33 ),t37 
Nt55,(t37) 

= Nty,t95 ,t45. 


I 
Z 


I 
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By using the relation tj = t4 conjugated by 


lxyxy) we have tsg = tgs 


(yxyxyT 
then N(t1),t2,t3 

= N(t4,t2),t3 

= Nt6a,(ts0),ts 

= Nt¢a,(tg3,ts) 

= Ntgg (tes) 

= Ntgg ,(ts7) 

= N(tios ,t33 ),t37 
= Nts5,(ts7) 

= Nt1,(tss ),tas 

= Nt1,ts6 tas. 


Then by using the relation 
1 


((xy~txy~txy~!xyxy7!xy*x)?)t49,t105 ,tes = Id 
1 decked b et 


conjugated by (xy~!xyxy~!xy~!xy~!xy7!xyx) 


gives (xy~'xyxy—!xy~lxy~!xy7! 


then we have (xyxy~!xy~!xy~!)tgz,ta7 ,ts6 ,tas. 
Then we have N(t1),t2,t3 

= N(ta,t2),t3 

= Ntea,(ts0),ts 

= Ntea,(tg3,ts) 

= Ntgg (tes) 

= Ntgg ,(ts7) 

= N(tios ,t33 ),t37 

= Nts55,(ts7) 


= Nt1,(tgs ),tas 


Xyx)t67,te7 = ti 
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= N(t1),ts6 ,tas 
= Nt¢67,te7 ,ts6 ,tas. 


Using the relation 
1 


((xy~*xy7!xy7xyxy7*xy*x)?)ta9,ti0s ste = Id 
we will conjugated it by (xy~!xy~!xy~!xy~!xyxy7!x) 


to get (xy~/xy~!xy~lxy~!xyxy71x)to7 ,tag,taa = Id 


‘xy! xyx)to7,taa,tas 


then we have (yxyxyxy 
which gives N(t1),t2,t3 
= N(ta,t2),t3 

= Nt¢a,(ts0),ts 

= Ntoa,(ts3,ts) 

\t2s_ ,(tes) 

tos ,(ts7) 

= N(tios ,t33 ),t37 
t55,(t37) 

Vt1,(tg5 ),tas 

= N(t1),t56 tas 

= Nte7,(ta7 ,ts6 ),tas 


= Nto7,t44,t45. 


ll 
ZZ 


ll 
AZ 


Using the relation tj = t4 conjugated by 
(yxy—lxyxy~txy~!xy~!x) we get toz = t1o5 
then we have N(t1),to,t3 

= N(ta,t2),t3 

= Ntea,(ts0),t3 

= Ntoa,(tg3,ts) 

= Ntog ,(tes) 

= Ntgg ,(t57) 

= N(tios ,t33 ),t37 

= Nts5,(ts7) 

= Nty,(tgs ),tas 

= N(t1),t56 tas 


= Nt¢7,(ta7 ,ts6 ),tas 


79 


76 


= N(tg7),ta4,tas 
= Ntos ,taa,tas. 


By using the relation 
i 


((xy~ xy! xy7!xyxy7!xy*x)?)t49,t105 ,te5 = Id 
1 Iygy—1) 


conjugated by (xy *xyxyxy “xy 
gives (xy~lxyxyxy7!xy7!)tg99 = tios ,ta4 
then we have N(t1),to,t3 

— N(t4,t2),t3 

= Ntea,(ts0),t3 

= Ntoa,(tg3,ts) 

= Nts ,(tes) 

= Ntgg ,(ts7) 

= N(tios ,t33 ),t37 

= Nts55,(ts7) 

= Nt1,(tgs ),tas 

= N(t1),ts6 ,tas 

= Nt67,(t27 ,ts6 ),tas 

= N(tg7),ta4,tas 

= N(t1os ;t44),tas 

= Ntgo ,ta5 


= N(ty,t,) rveyrvevey” eur) ¢ [1 9) 


Choose 7 from {7, 106, 25, 60, 58, 33, 19, 75, 49, 104} 


We have the relation 


lxyxyxy ‘xy /xy)tg2,t107 = ti,te 


lxyxyxy? 


then we have N(t1,t2),t7 


(yxy~ 
which gives (yxy— xy 'xy)tg2,t107 ,t7 

= Ntgo,t107 ,t7. 

Then by using the relation tj = t4 conjugated by t7 = t33 
we have N(t1,t2),t7 

= Ntoo,t107 ,(t7) 

= Ntge,tio7 ,t33 

. By using the relation ty = t4 conjugated by 
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(xy !xyxylxyxyxy) to get t1o7 = tg 
we have N(ti,t2),t7 
= Ntoe,t107 ,(t7) 
= Ntoe,(tio7 ),t33 
= Ntogo,t79 ,ta3 - 


Then using the relation 
1 


((xy~*xy7!xy7"xyxy7"xy*x))ta9,ti0s sta5 = 1 
conjugated by (xyxyxyxy~!xy~!xyx) 
we have (xyxyxyxy” ixy~!xyx)tas,toa = t79 


‘xy! xyxy7xy)tg7 ,ta5,toa,tg3 


then we have (xyxyxy— 
then N(t},t2),t7 

= Nto2,t107 ,(t7) 

= Ntoe,(t107 ),t33 

= Ntge,(t79 ),tas 

= Ntg7 ,ta5,toa,ta3 . 
Using ((xy~'xy~'xy7"xyxy7"xy*x)*)t49,t10s ,tas = Id 
conjugated by (xyxy~!xy~!xy~!xy) gives 

es eee 


xy xy -xy)ta5 = to4,t33 then we have 


(xyxy_ 

(yxyxy”txy~ xy” "xy7!xyx)tse ,ts1 tas 
then N(t1,t2),t7 

= Ntg2,t107 ,(t7) 

= Nto2,(ti07 ),t33 

= Ntoo,(t79 ),tas 

= Ntg7 ,t45,(to4,t33 ) 


= Nts6 ,t51 ,tas. 


By using t; = t4 and conjugating it by 
(yxyxyxy‘xyxyxy !) we have ta5 = t75 
then we get N(t1,t2),t7 

= Ntoo,t107 ,(t7) 

= Ntoo,(tio7 ),t33 

= Nto2,(tz9 ), tas 

= Ntg7 ,t45,(toa,ts3 ) 
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= Nts¢ ,t51 ,(tas) 
= Nts6 ,ts1 ,t75 . 


Using ((xy~txy~!xy7!xyxy7!xy*x)3)ta9,t105 ,te5 = Id 


‘xy7 ‘xyxyxy) 

we have (xyxyxyxy”'xy”'xyxyxy)t75 ,te1 tes = Id 
then we have (xyxy”'xyxyxy”!xy~!)tas,ta7 ,tss ,ter 
then N(t1,t2),t7 

= Nto2,t107 ,(t7) 

\to2,(t107 ),t33 

= Nto2,(tzo ),t33 

= Ntg7 ,t45,(to4,t33 ) 

= Nts6 ,t51 ,(tas) 

= Nts6 ,t51 ,(t75 ) 


= Ntg5,ta7 ,tg5 ,te1 . 


conjugated by (xyxyxyxy— 


I 
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Then using the same relation conjugated by 


(y-'xy~‘xy7") to get 


(y~txy~?xy7")toa,tios = tes 
then we have 
(yxyxyxy”xyx)toa,tioa sta7 ,tgs ster 
then N(t1,t2),t7 

= Nto2,t107 ,(t7) 

= Ntoe,(ti07 ),t33 

= Ntoo,(t79 ),tas 

= Ntg7 ,ta5,(toa,ta3 ) 

= Nts¢ ,t51 ,(t25) 

= Nts¢ ,t51 ,(t75 ) 

= N(tas),ta7 ,tes ,ter 


= Ntoa,tioa ,ta7 ,tg5 ,te1 . 


By using the same relation once again conjugated by 


(xy—lxyxytxy7!xy7!xy~!xyx) we have 


(xy~lxyxy7lxy~lxy~txy7!xyx)1 = tioa ,ta7 


1 


then we have (xy~*xyx)tio0g ,t1,tg5 ,t61 


79 


then N(t},t2),t7 


Z 


= Ntg2,t107 ,(t7) 

= Ntge,(tio7 ),t33 

= Ntoe2,(tz9 ),t33 

= Ntg7 ,t45,(to1,t33 ) 
= Nts ,ts1 ,(t25) 

= Nts6 ,t51 ,(t75 ) 
= N(tgs),ta7 ,tgs ,te1 


= Ntoa,(tio4 ,ta7 ),tg5 ,te1 


= Ntiog ,ti,tg5 te - 


By using the relation tj = t4 conjugated by 


1 


(yxyxy” -xyxy) we have tgs = ts6 


then N(tj,t2),t7 


Z 


= Nto2,t107 ,(t7) 

= Ntoe2,(ti07 ),t33 

= Ntg2,(t79 ),t33 

= Ntg7 ,t45,(to4,t33 ) 

= Nts6 ,t51 ,(tas) 

= Ntse ,ts1 ,(t75 ) 

= N(tgs5),ta7 ,tgs ,te1 

= Ntoa,(tio4 ,ta7 ),tg5 ,te1 
Ntiog ,t1,(tgs ),te1 


= Ntiog ,ti,ts6 ,te . 


Using the relation 
1 


((xy~*xy "xy xyxy7xy*x)*)tag,tios jta5 = Id 
conjugated by (xy~!xyxy7!xy~!xy~!xy7!xyx) 
to get (xy~'xyxy!xy7!xy7!xy7! 
then we have (y~!xy~!xy~!xy~!xyx)t119,t67,t27 ,t56 ,te1 
then N(t},t2),t7 

= Ntoo,t107 ,(t7) 

= Ntoo,(tio7 ),t33 


= Ntgo,(tz9 ),t33 


xyx)t67,t27 wl 


= Ntg7 ,tas,(to4,t33 ) 
Nts6 ,ts1 (tes) 

= Nts¢ ,t51 ,(t75 ) 

= N(tg5),ta7 ,tgs ,te1 
Ntoa,(tio4 ;ta7 ),tg5 ,te1 
= Ntios ,t1,(tss ),t61 
Ntios ,(t1),ts6 ,te1 


= Nt110,t67,t27 ,ts6 ,te1 - 


I 
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Using the same relation conjugated by 


(Gay ey yey ey) 
gives (xy~!xy” "xy xy” "xyxy7'x)ta7 ,ts6 ,ta4 = Id 


lyy7lxyxyxy7 ‘xy)tio1 st97,ta4,to1 


then we have (xy 
then N(t1,t2),t7 
Ntg2,t107 ,(t7) 
= Nto2,(t107 ),t33 
= Nto2,(tzo ),t33 
= Ntg7 ,t45,(to1,t33 ) 

= Nts6 ,ts51 ,(tas) 

= Nts6 ,t51 ,(t75 ) 

= N(tes),ta7 ,tg5 ,ter 

= Ntoa,(tio4 ,ta7 ),tg5 ,te1 
= Ntiog ,t1,(tgs ),te1 


Ntiog ,(t1),ts6 ,te1 


I 
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= Nt110,t67,(ta7 ,ts6 ),ter 


= Ntio1,to7,t44,te1 - 

By using the relation t; = t4 conjugated 

by (yxy txyxy~!xy~!xy7!x) gives toz = t105 
then we have N(t1,t2),t7 

= Ntoo,t107 ,(t7) 

= Ntoo,(tio7 ),t33 

= Nto2,(tz9 ), tas 


— Ntg7 it45,(to4,t33 ) 
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= Nts ,ts1 ,(t25) 

= Nts6 ,t51 ,(t75 ) 

= N(tes),ta7 ,tgs ,te1 

= Ntoa,(tioa ,ta7 ),te5 ,te1 
= Ntiog ,t1,(tgs ),t61 

= Ntjog ,(t1),t56 ,te1 

= Nt110,t67,(ta7 ,ts6 ),tei 
= Nt1o1,(t97),ta4,te1 


= Ntio1,t105 ,t44,te1 . 


Using the relation 
1 


((xy~txy~txy~lxyxy~!xy*x)?)t49,t105 ,tas = Id 
1 lyy-1) 


conjugated by (xy” “xyxyxy” xy 


gives (xy~'xyxyxy !xy—!)to9 = tios ,taa 


lxy—lxyxy)tis,too ,ter 


then we have (xyxyxy 
then N(t1,t2),t7 
= Nto2,t107 ,(t7) 
= Ntgo,(t107 ),t33 
= Ntoo,(tz9 ),t33 
= Ntg7 ,t45,(to4,t33 ) 
Nts6 ,t51 ,(t25) 
= Nts6 ,ts1 ,(t7s5 ) 
= N(tes),ta7 ,tg5 ,ter 
Ntoa,(tioa ,ta7 ),te5 ,te1 
= Ntiog ,ti,(tgs ),te1 
= Ntiog ,(t1),ts6 ,te1 

( 


= Nt110,t67,(ta7 ,ts6 ),te1 


I 
Z 


I 
Z 


= Nt1o1,(to7),t44,te1 


\t101,(t105 ,ta4),ter 


I 
Z 


= Ntig,too ,te1 . 


Then using the relation t; = t4 conjugated by 


(xyxy—xy~!xyxyxy xy!) to get too = te7 


we have N(t1,t2),t7 


81 


= Ntg2,t107 ,(t7) 

= Ntgo,(ti07 ),t33 

= Ntgo2,(tz9 ),t33 

= Ntg7 ,t45,(to1,t33 ) 

Nts6 ,t51 ,(t25) 

= Nts6 ,t51 ,(t75 ) 

= N(tes),ta7 ,tg5 ,ter 

Ntga,(tioa ,ta7 ),te5 ,te1 

= Ntiog ,ti,(tgs ),te1 

= Ntiog ,(t1),ts6 ,te1 
( 


= Nt110,t67,(ta7 ,ts6 ),te1 


I 
Z 


I 
Zz 


= Nt101,(t97),ta4,te1 
\t101,(t105 ,ta4),te1 
Ntig,(t9o ),te1 


= Ntis,te7 ,te1 - 


ll 
ZZ 


Then using the relation 
1 


((xy~txy~txy~!xyxy~!xy*x)?)t49,t105 ,te5 = Id 
eae eee eee 


conjugated by (xyxyxy_ xy” -xy_ xy xy) we have 


(xyxyxy”xy~!xy7!xy7!xy)tio1,to1 = tis 


then we get (y~'xyxyxyxyxy'xyxy)tio1,to1,tg7 ,te1 
then N(t1,t2),t7 

= Nto2,t107 ,(t7) 
Ntg2,(t107 ),t33 

= Ntoe2,(t79 ),t33 

= Ntg7 ,t45,(t94,t33 ) 
Nts ,t51 ,(t25) 

= Nts6 ,ts1 ,(t75 ) 

= N(tes),ta7 ,tg5 ,ter 
Ntga,(tioa ,ta7 ),te5 ,te1 
= Ntios ,t1,(tgs ),te1 

= Ntiog ,(t1),ts6 ,te1 


= Nt110,t67,(ta7 ,ts6 ),te1 


I 
Z 


I 
Z 


I 
Z 
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= Ntio1,(to7),ta4,ter 
Ntio1,(tios ,taa),te1 
= Ntis,(too ),ter 

= N(tig),ts7 ,te1 


Ntyo1,t91,tg7 ,te1 - 


I 
Z 


Then by using the same relation conjugated by 


(yxy xyxyxyxyxy') we get 


(yxy !xyxyxyxyxy')tg1,t87 ,tio9 = Id 


then we have (xyxy~txy~!xy~!xy~'x)ts1 ,t1o9 ,te1 
thus N(t1,t2),t7 
Ntg2,t107 ,(t7) 
= Nto2,(t107 ),t33 
= Ntgo,(tz9 ),t33 
= Ntg7 ,t45,(to4,t33 ) 
= Nts ,ts1 ,(t25) 
= Nts6 ,t51 ,(t75 ) 
= N(tes),ta7 ,tg5 ,ter 
= Ntoa,(tioa ,ta7 ),tg5 ,te1 
= Nt1og ,t1,(tgs ),te1 
= Ntiog ,(t1),ts6 ter 
( 


= Nt110,t67,(ta7 ,ts6 ),ter 


I 
Z 


= Nt1o1,(t97),ta4,te1 
Ntio1,(tios ,ta4),te1 
= Ntis,(too ),te1 

= N(tig),tg7 ,te1 


Nt101,(t91,t87 ),t61 


I 
Z 


I 
Z 


= Nts1 ,tiog ter 

Then by using the relation tj = t4 conjugated by 
(yxyxytxyxyxy—!) we have ts; = tgg 

then we have N(t,,t2),t7 

= Ntoo,t107 ,(t7) 


= Ntgo,(t107 ),t33 
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= Ntg2,(t79 ),t33 

= Ntg7 ,t45,(toa,t33 ) 

= Nts¢ ,t51 ,(t25) 

= Nts¢ ,ts1 ,(t75 ) 

= N(ta5),ta7 ,tgs ,te1 

= Ntoa,(tio4 ,ta7 ),tg5 ,te1 
= Ntios ,t1,(tgs ),te1 

= Ntyog ,(t1),t56 ,t61 

= Nti10,t67,(t27 ,ts6 ),ter 
= Ntjo01,(to7),taa,te1 
Ntio1,(t105 ,taa),te1 

= Nt1g,(tgo ),te1 

= N(tig),tg7 ,te1 
Ntio1,(to1,ts7 ),te1 

= N(ts1 ),t109 ,t61 


= Ntgo ,tio9 ,t61 - 


I 
Zz 


I 
Z 


Then by using the relation 
i 


((xy~txylxy~lxyxy~!xy*x)?)t49,t105 ,tes = Id 
ee 1 


conjugated by (y~*xy” “xyxyxy x) 


gives (y—!xy—!xyxyxy—!x)t3g = tg ,tio9 


then we have (y~'xy~!xy~xyxy7 'xy)tag ,te1. 
Then N(t1,t2),t7 
Ntg2,t107 ,(t7) 

= Nto2,(t107 ),t33 

= Ntgo,(tz9 ),t33 

= Ntg7 ,t45,(to4,t33 ) 

= Nts6 ,ts1 ,(tas) 

= Nts6 ,t51 ,(t75 ) 

= N(tes),ta7 ,tg5 ,ter 

= Ntoa,(tioa ,ta7 ),te5 ,te1 
= Ntiog ,t1,(tgs ),t61 

= Ntiog ,(t1),ts6 ,ter 
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= Nt110,t67,(ta7 ,ts6 ),te1 

= Nt1o1,(t97),taa,te1 

= Nt01,(t105 ,ta4),te1 

= Ntisg,(too ),te1 

= N(tig),tg7 ,t61 

= Nt101,(to1,ts7 ),te1 

= N(t51 ),t109 ,te1 

= N(tgo ,t109) ter 

= Nt3e,te1 

= N(1,5) (ey ‘zyeryteurye) © [15] 


Choose 8 from {8, 44, 17, 35, 59, 73, 62, 16, 93, 109} 


Using the relation t; = t4 conjugated by (y~!xy~!xy~!xy~!xyxy) we have t2 = t11 


then Nt ,(t2),tg 
= Nt1,ta1,ts. 


Then by using the relation 
1 


((xy~*xy7!xy7xyxy7*xy*x)?)ta9,ti0s stas = Id 
conjugated by (xy~!xy~!xy7!xy7!xyxy7!xy7!) 
gives (xy~'xy—!xy7!xy~!xyxy7! 
then we have (xy~txy~!xy~!xy~txyxy~!xy—!)t33 ,tg¢ 
thus Nty,(t2),ts 

= Nt1,(t11,ta) 


= Nt33_,tg¢ . 


xy )ts6 = tir,ts 


Then using t; = t4 conjugated by 
(yxyxy ‘xyxyxyx) we have t7 = t33 
then Nt1,(t2),tg 

= Nt1,(t11,tg) 

= N(t33 ),ts6 

= Ntz,ts6 

= N(ty,to)(eyey ‘eyryryeyey~ ey) © [1,9] 


Choose 9 from {9, 23, 20, 15, 34, 81, 30, 91, 13, 80} 


Using the relation tj = t4 conjugated by 


(xyxyxyxyxy ‘xy~!xyxy—!) we have tg = t35 


then Nty,t2,(t9) 
= Ntj,ta,ta35. 


Then the relation 
1 


((xy~txy—lxy7lxyxy7txy*x)?)ta9,t105 ,t25 = Id 
conjugated by ((yxyxy~!x)?) 

we have ((yxyxy~!x)?)ta9 ,t3 = t35 

then ((yxyxy~*x)?)taz ,tug,ta9 stg 

which leaves us with Nti,t2,(t9) 

= Nt1,t2,(t35) 

= Nt47 ,ta,ta9 ,ts. 

Then using the same relation conjugated by 
(yxyxy”'xy7!xyxy~ xy) 


1 1 1 


then we have (yxyxy" “xy -xyxy -xy)tss,t7o = ts 


which gives us 


(xy~lxy~!xyxyxyx)to,ts3. ,t30,t58,t70 


then we have Nt},t2,(t9) 
= Ntj,te,(t35) 

= Ntaz ,tag,ta9 ,(t3) 

= Ntg,t53 ,t30,t58,t70 - 


Using the same relation once again conjugated by ((yxyxy~!x 


we get ((yxyxy 'x)?)t35 = tg0,tss 


‘xyxyxy ‘xy 'xyxy)ti7 ,tur ,t35,tzo 


then we have (xy— 
then Nty,t2,(t9) 

= Nt1,t2,(t3s5) 

= Ntu47 ,tag,ta9 ,(ts) 

= Ntg,ts3 ,(ts0,ts8),t7o 

= Nti7 ,ti ,t35,t70 . 

By using the relation tj = t4 conjugated by 
(yxyxy~txy—!xyxy7!xy7') 

we get ti7 = t30 

then we have Nt},t2,(tg) 


= Ntj,te,(t35) 


)?) 
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= Nta7 ,tag,ta9 ,(t3) 

= Nto,ts3 ,(t30,t58),t70 
= N(t17 ),ta1 ,t35,t70 
= Ntgo,ti ,t35,t70 « 


Then by using the relation 
1 


((xy7!xy~txy7!xyxy~txy*x)*)t49,t105 jta5 = Id 
conjugated by (y~txyxyxy”!xy~!xy7!) 


1 


we get (y~!xyxyxy~!xy~'xy7!)tis ,t1io7 = t30 


then we have 

(xy~!xy—!xy~!xy~!xyxy7+x)tis ,t107 .ta1 ,t35,t70 
then Ntj,t2,(t9) 

= Nti,t2,(t35) 

= Nta7 ,tag,to9 ,(t3) 

= Ntg,t53 ,(t30,t58),t70 

= N(ti7 ),ta1 ,t35,t70 

= N(t30),t11 ,t35,t70 


= Nts ,tio7 ,t11 ,t35,t70 . 


Using the same relation conjugated by 


(yxy” 'xyxyxyxyxy~‘) 


1 


conjugated by (yxy~!xyxyxyxyxy~')t1o9 = tio7 tu 


then we have 


(xyxy7 *xyxyxy7!xy7! 


next Ntj,t2,(tg) 

= Nt1,t2,(t35) 

= Nta7 ,tag,ta9 ,(t3) 
Ntg,t53 ,(t30,t58),t70 
= N(ti7 ),ta1 ,t35,t70 
= N(t30),t11 ,t35,t70 


Ntis ,(tio7 ,t11 ),t35,t70 


x)t61 ,tio9 .t35,t70 


I 
Z 


I 
Z 


= Nte1 ,tio9 ,t35,t70 . 


Using the same relation conjugated by 


(yxy~txyxyxyxyxy~ 1) 


we have (yxy !xyxyxyxyxy ‘)t91,tg7 = t1o9 
then we get (xy! 
then Nt;,t2,(tg) 
= Ntj,te,(t35) 

= Nta7 ,tag,tz9 ,(t3) 

= Ntg,ts3 ,(t30,t58),t70 

= N(ti7 ),t11 ,t35,t70 

= N(tg0),t11 ,t35,t70 

= Ntis ,(tio7 ,t11 ),ta5,t70 
= Nt61 ,(t109 ),t35,t70 


xyxyxyx)8,to1,tg7 ,t35,t70 


= Ntg,to1,tg7 ,t35,t70 . 


Using the same relation conjugated by 


xyxy txy7txy—txy7lxyxy7txy 
y 


we get 


(xyxy7!xy~xy7!xy7'xyxy~'xy)tg7 ,tgs,to7 = Id 


1 


then we have (xyxyxyxy 
then Nty,t2,(t9) 

= Nt1,t2,(t35) 

= Nta7 ,tag,tz9 ,(t3) 
Ntg,ts3 ,(t30,tss),t70 

= N(ti7 ),ta1 ,t35,t70 

= N(t3o),ta1 ,t35,t70 

Ntis ,(t1o7 ,ta1 ),t35,t70 
= Ntéi ,(ti09 ),t35,t70 
Ntg,to1,(tg7 ,t35),t70 


= Nta41 ,t52,t97,t7o . 


xy)ta1 ,ts2,t97,t70 


I 
Z 


I 
Z 


Then by using the relation tj = t4 conjugated by 


(yxyxy~txyxyxyxyx) we have ts2 = toa 
then we have Nt},t2,(tg) 

= Nt,t2,(ts5) 

= Nta7 ,tas,ta9 ,(ts) 


= Ntg,ts3 ,(t30,t5),t70 
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= N(ti7 ),ta1 ,t35,t70 

= N(t30),t11 ,t35,t70 

= Nts ,(tio7 ,tu1 ),t35,t70 
= Nt¢i ,(t109 ),t35,t70 
Ntg,to1,(tg7 ,t35),t70 

= Nt41 ,(t52),t97,t70 


= Nta41 ,to4,t97,t70 . 


I 
Z 


Then by using the relation 
i 


xyxy/xy*x)3)ta9,t105 ,tas = Id 
1 


((xy7bxy7hxy 
conjugated by (yxyxyxyxyxy”/xyxy7') 

gives (yxyxyxyxyxy”'xyxy~!)t76 = toa,to7 
‘xyxy”/xyxyxyxyx)t1o ,t76 ,t7o 
we have Nt1,t2,(t9) 

= Nt},t2,(t35) 

= Ntaz ,tag,ta9 ,(t3) 

= Ntg,ts3 ,(t30,t58),t70 

= N(ti7 ),t11 ,t35,t70 

= N(t3o),ta1 ,t35,t70 


= Ntis ,(t107 sti ),t35,t70 


then we have (y~ 


I 
Z 


Nte1 ,(t109 ),t35,t70 
= Ntg,t91,(tg7 ,t35),t70 
= Nt41 ,(ts2),t97,t70 


Nta1 ,(to4,t97),t70 


I 
Z 


= Ntio ,t76 ,t70 - 

Then using the relation t; = t4 conjuagated by 
(yxy~!xyxy~!xy—lxy—lxy—!xy) to get t7g = tag 
we have Nt1,t2,(tg) 

= Nt1,ta,(t3s) 

Nt47 ,tag,t29 ,(t3) 

= Ntg,t53 ,(t30,t58),t70 

= N(ti7 ),t11 ,t35,t70 

= N(tg0),t11 ,t35,t70 


= Nt15 ,(t107 ,ta1 ),t35,t70 
= Nté1 ,(tiog ),t35,t70 

= Ntg,to1,(ts7 ,t35),t70 

= Nta1 ,(ts2),t97,t70 

= Nta1 ,(t94,t97),t7o 

= Ntio ,(t76 ),t70 


= Ntio ,ta6 ,t7o . 


Then by using the relation 
1 


((xy~txy~lxy~lxyxy~!xy*x)?)t49,t105 ,te5 = Id 


conjugated by 


(y~xyxy”xyxyxy7!xy7+) 


gives (y—txyxy~txyxyxy7!xy~!)t6,t104 = ti0 
then we have 


(yxy~!xyxy7lxy~!xyxyxy)t46,t104,t26 ,t70 


next Nti,t2,(to) 

= Nt1,t2,(t35) 

= Ntaz ,tag,ta9 ,(t3) 
Itg,t53 ,(t30,tss),t70 
= N(ti7 ),t11 ,t35,t70 
= N(tgo),t11 ,t35,t70 
= Ntis ,(tio7 ,t11 ),t35,t70 
= Ntei ,(t109 ),t35,t70 
= Ntg,to1,(tg7 ,t35),t70 
= Nta1 ,(ts2),t97,t70 
= Ntai ,(tg94,t97),t7o 
= Ntio ,(t76 ),t70 

= N(t1o ),t26 ,t70 


= Ntae,tio4,ta6 ,t70 - 


I 
Zz 


Using the same relation conjugated by 


(y—txy7!xyxyxyxyxy”'x) 


then (y~txy~!xyxyxyxyxy”!x)t104,t6 tag = Id 


then we have (xyxy lyy—lxy—txy—lxy !\t9g,ta9,t70 
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then Ntj,t2,(t9) 

= Nt},t2,(t3s) 

= Nta7 ,tag,tag ,(t3) 

= Nto,ts3 ,(t30,t58),t70 

= N(t17 ),ta1 ,t35,t70 

= N(t30),t11 ,t35,t70 

= Nts ,(tio7 ,t11 ),t35,t70 
= Nt61 ,(t109 ),t35,t70 


\tg,to1,(tg7 ,t35),t70 


ll 
Zook 


Vta1 ,(ts2),t97,t70 
= Nta1 ,(t94,t97),t70 
= Ntio ,(tz6 ),t7o 
= N(tio ),t26 ,t70 
= Ntag,(t104,t26 ),t70 


= Ntgg,tag,t7o - 


Then by using the relation t; = t4 conjugated 
by (xyxyx) tog = t37 
then we have Ntj,t2,(t9) 
= Ntj,te,(t35) 

Nta7 ,tas,tz9 ,(t3) 

= Nto,ts3 ,(t30,t58),t70 

= N(ti7 ),t11 ,t35,t70 

= N(tg0),t11 ,t35,t70 

= Ntis ,(tio7 ,t11 ),ta5,t70 
= Nt¢i ,(t109 ),t35,t70 
Ntg,to1,(tg7 ,t35),t70 

= Nta1 ,(ts2),t97,t70 

= Ntai ,(tg94,t97),t7o 

= Nt1o ,(t7e ),t70 

= N(tio ),t26 ,t70 

= Ntae6,(t104,t26 ),t70 

= N(tgg),t49,t70 


I 
Z 


= Nt37,ta9,t7o . 


Then by using the relation 
1 


((xy7!xy~txy7!xyxy7txy*x)*)t4g,t105 jtas = Id 
conjugated by (xy~txyxy~!xy~txyxy~!x) 


to get (xy~/xyxy~!xy~'xyxy7!x)t100 = t37,ta9 


xyx)t100 ,t70 


then we have (yxyxy~ 
then Ntj,t2,(t9) 

= Nt},t2,(t35) 

= Nta7 ,tag,tag ,(t3) 

= Ntg,ts3 ,(t30,t58),t70 
= N(ti7 ),t11 ,t35,t70 
= N(tg0),ta1 ,t35,t70 
= Nts ,(tio7 ,t11 ),t35,t70 
= Nt¢i ,(t109 ),t35,t70 


\tg,to1,(tg7 ,t35),t70 


ll 
Zz Zz 


\ta1 ,(t52),to7,t70 
= Nta1 ,(t94,t97),t70 
= Ntio ,(t76 ),t70 

= N(tio ),t26 ,t70 
Nt46,(t104,t26 ),t70 
= N(tgg),t49,t70 
N(t37,ta9),t7o 


= Nt1oo ,t7o - 


I 
Z 


Then by using the relation tj = t4 conjugated by 
(yxyxyxy” ixyxyxy/xy) we get tino = tse 

then we have Nt},t2,(tg) 

= Nt1,t2,(t35) 

= Nt47 ,tag,ta9 ,(ts) 

Ntg,ts3 ,(t30,tss),t70 

= N(ti7 ),ta1 ,t35,t70 

= N(tgo),ta1_ ,t35,t7o 


Ntis ,(tio7 ,t11 ),t35,t70 


I 
Z 


I 
Z 
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= Nté1 ,(tio9 ),t35,t70 
Ntg,to1,(tg7 ,t35),t70 

= Ntaz ,(t52),to7,t70 

= Nta1 ,(t94,t97),t70 

= Ntio ,(t76 ),t7o 

= N(tio ),ta6 ,t7o 

= Nta6,(t104,t26 ),t70 

= N(tgg),ta9,t70 

= N(t37,t49),t7o 

= N(t100 ),t70 

= Ntg2 ,t7o 

= N(ti,t2)(yryryry-') e [1,2] 
Choose 11 from {11, 50, 79, 61, 38, 67, 48, 42, 70, 82} 


I 
Z 


Using the relation tj = t4 conjugated by 


lxyxyxy lxy7!xyxy) we have tg = ti 


(y~ 
then Nt ,(t2),ti 
= Nty,tu,ta 

= Nir, (ti) 

= Nt; € [1] 


Choose 26 from {26, 97, 94, 105, 55, 76, 66, 52, 54, 88} 


Using the relation t; = t4 conjugated by 


lxyxyxy lxy7!xyxy) we have ty, = ta 


(y 
then Ntj,(t2),t26 

= Nty,t11 ,ta6 . 

Then by using the relation 
1 


xyxy 'xy*x)*)tag,t1o5 jt25 = Id 
‘xyx)?) 

gives ((yxy!xyx)?)te9 = tir ,to6 

then we have ((yxy~!xyx))t9o ,te9 

then Ntj,(t2),ta6 

= Nti,(tir ,ta6 ) 

= Ntgo ,teg. 


((xy~ xy *xy 
conjugated by ((yxy~ 


Then by using the relation tj = t4 conjugated by 
(xyxy—txy—!xyxyxy7!xy71) we have too = tg7 
we get Nt1,(t2),t26 

= Nti,(tir ,ta6 ) 

= N(tg0 ),t69 

= Ntg7 ,teo 


1 a 1 
= N(ty,t:) yey ey eyryey 


ay) e [19] 
Cayley Diagram 


5+5+10 
+10+10 
6+6+6+6+6+6 5+5+10+10+10 +10 


Ntyt2¢ 


[1,26] 


Figure 2.3: Cayley Diagram of [*], [1], [1,2] for Mie 
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Fourth Double Coset 


NtitogN = {N(tit26)” | ne N} _ {Ntit26, Ntatg,..., Ntgtea} 
The point-stabiliser 1,26, N17 is given by <x> 
Now Ntj,t26 = ta,tg 


Then using the relation 
1 


xyxy i xy*x)?)tag,t105 ,t25 = Id 
1 


((xy" xy” txy 
conjugated by conjugated by ((yxy~!xyx)?) which gives 
(yxy 'xyx)?)ts6 ,teo = tae 

then we have ((yxy~!xyx)”)tg9 ,tg6 ,teg 

then we have Ntj,(ta¢ ) 

= Ntoo ,ts6 ,te9. 

By using the same relation conjugated by 
((xyxy~"xy)?) gives ((xyxy~"xy)?)to9,to,t4 = Id 


1 1 


then we have (xy- “xy” xyxy)t62,t39 ,ta,tg 


next Nt1,(ta¢ ) 

= Ntgo ,ts6 ,(te9) 

= Nt¢e,t39 ,t4,to. 

By using the relation tj = t4 conjugated by 
1 1 


(xy_“xyxy -xyxyxyx) we have tg9 = t39 


then we have Nt1,(t2¢ ) 
= Ntoo , tse ,(te9) 

= Nte2,(t39 ),ta,to 

= Nt¢2,to9 ,t4,to. 


Then by using the relation 
1 


xyxy” xy*x)*)tag,t1o5 ,t25 = Id 
lxyxyxyxyxy/x) 


we get (xyxy”/xyxyxyxyxy”'x)tg1 = tog ta 


((xy7 xy xy 
conjugated by (xyxy— 


then we have (yxyxyxy~lxy7!xy!)tg7 ,tg1 ,to 
which gives Nty,(t26 ) 

= Ntgo ,ts6 ,(te9) 

= Nte2,(tao ),ta,to 

= Nt62,(to9 ,t4),to 
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= Ntg7 ,tg1 tg. 


Conjugating the relation t; = t4 by 


(xyxy—txy—!xyxyxy7!xy7+) gives tg7 = too 


then we have Nt,,(2) 


Z 


= Ntgo tse ,(t9) 
= Ntee,(ts9 ),ta,to 
= Nt62,(to9 ,t1),to 
= N(tg7 ),tg1 ,to 
= Ntgo ,tg1 ,to. 


Then by using the relation 
1 


((xy7!xy~txy7!xyxy~txy*x)*)t49,t105 jta5 = Id 
conjugated by (yxy~txy~!xy~!xy7!xyxy7!) 


gives (yxy lyy lyy lyy lyyxy to = too ,ts1 


then we have (y~!xy~!xyxyx)ta,t9 


next Nt1,(ta6 ) 

= Ntoo , tse (to) 
Ntg2,(t39 ),ta,to 
= Nte2,(to9 ,t4),to 
= N(tg7 ),ts1 ,to 

= N(too ,ts1 ),to 

= Nto,to. 

Therefore x « N(:26) 


Next Nt, tog = Nteato7 


I 
Z 


Now using the relation tj = t4 conjugated by 


(yxy—txyxy~txy~!xy~!xy!xy) we have tag = t76 


then we have Nty,(t2¢ ) 


= Nti,tve . 


Then by using the relation 
i 


((xy7!xy~txy7!xyxy~txy*x)*)t49,t105 ,t25 = Id 
conjugated by (yxyxyxyxyxy ‘xyxy~') 


gives (yxyxyxyxyxy ‘xyxy7!)tz6 ,to7,toa = Id 


then we have (yxy~!xyxy7!xy7!xy7!xy~!xy7!)ty02,to4,t97 


next Nt1,(ta¢ ) 
= Ntj,(tze ) 
= Ntjio2,to4,tg7. 


Using the same relation conjugated by 


(xy Rey ay ey) 

gives the relation (y~!xyxy~!xy~!xy 
then we have (xy~txy~!xy~!xy~txyxy~!x)t1o01,t79 ,toa,to7 
next Nt1,(ta¢ ) 

= Nt1,(t76 ) 

= N(t102),to4,to7 


= Nt1o1,t79 ,to4,to7. 


xy !)tio1,t79 = tioe 


Using the same relation conjugated by 


(xyxyxyxy”/xy7!xyx) 


gives (xyxyxyxy ‘xy7!xyx)tas = t79 ,toa 

then we have (yxy txyxyxy /xy—!)tze yt45,t97 
next Nty,(ta6 ) 

= Nt1,(tze ) 

= N(t102),t94,to7 

= Ntio1,(tz9 ,to4),to7 

= Ntve ,t45,t97. 


Using the same relation conjugated by 


(y-txyxy~lxy~lxy!xy71) 


gives (y—lxyxy—!xy7!xy—!xy~1)tio2 = tre tas 


lxyxyxy lt xyxy—!x)tio2,t97 
which leaves Nt1,(t26 ) 

Nt1,(t7e ) 

= N(tio2),to4,t97 

= Ntio1,(tz9 ,to4),to7 

= N(tr2 ,tas),to7 


= Ntj02,tg7. 


then we have (y~ 


I 
Z 


Then by using the relation ty = t4 conjugated by (y~! 


we have ti02 = tea 


xyxyxyxy/xy1) 


97 


98 


thus Nty,(ta¢ ) 

= Nt1,(t76 ) 

= N(ti02),to4,t97 

= Nt1o1,(t79 ,to4),to7 
= N(t72 ,t45),t97 

= N(t102),t97 

= Nt¢a,toz- 

So x¥ « N(126) 


Also Ntitag = Ntiogtio02 


Using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 


‘xy”xyxyxyxyxy/xy) 


1 


((xy7*xy7 xy 
conjugated by (xy— 
gives xy xy txyxyxyxyxy ‘xy)ts7,t73 = ts6 


lxy~lxyxyxyxyxy/xy)tg3,ts7,t73 


then we have (xy— 
next Nti,(te6 ) = 
Ntgg,t57,t73. 


Then by using the relation tj = t4 conjugated by 


(yxy lyy7lxy7txyxy x gives t73 = t23 


then we have Nty,(t2¢ ) 
= Ntg3,t57,(t73) 
= Ntg3,t57,t23 . 


Using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 
=i 


((xy7!xy7txy 
Conjugated by ((y~txyxyx)”) 
gives ((y~'xyxyx)”)t23 ,t102,ts9 = Id 


1 


then we have (yxyxyxyxyxy” ‘xy)tg1 ,to1,t59 ,t1o2 


next Nt1,(ta6 ) 

= Ntg3,ts7,(t73) 

= Ntg3,t57,(t23 ) 

= Ntg1 ,to1,ts9 ,tio2- 

Using the same relation conjugated by 


(xy—lxy—!xyxyxy1) gives 


(xy~'xy*xyxyxy”)ta1 ,t71 = te: 

then we have (y~!xyxyxyxyx)tai_,t71,to1,ts9 ,t102 
next Nt1,(tog¢ ) 

= Ntg3,t57,(t73) 

= Ntg3,t57,(t23 ) 

= N(tgi ),to1,ts9 ,ti02 

= Nts: ,t71,t91,t59 ,tio2- 


Using the same relation conjugated by 
(y-lxy~txy—!xyxyx) gives 

(y-txy” "xy" txyxyx)tar = tri,tor 

then we have (y~!xy~!xyxyxy7!)t79 ,ta7 ,ts9 ,t102 
then we have Ntj,(t2¢ ) 

= Ntg3,ts7,(t73) 

= Ntg3,t57,(t23 ) 

= N(tg1 ),to1,t59 ,t102 


= Ntsi ,(t71,t91),ts9 ,t102 


= Ntvo ,ta7 ,ts9 ,ti02. 


Then by using the same relation conjugated by 


(xy—!xy~txyxyxy!) gives 


(xy~!xy~!xyxyxy—1)tgi = tzo ,taz 
then we have 


(y~'xyxyxyxyxy)ts1 ,ts9 ,t1o2 


next Nt1,(to¢ ) 

= Ntgs,ts7,(t73) 

= Ntg3,t57,(t23 ) 

= N(tg1 ),to1,ts9 ,tio2 

= Ntsi ,(t71,t01),ts9 ,ti02 
N(t7z9 ,ta7 ),t59 ,t1o2 


= Ntg ,ts9 ,t102. 


By using the same relation conjugated by 


(xyxy~!xyxyxyxyxy x) gives 


(xyxy”/xyxyxyxyxy!x)tios,tes = tg1 
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then we have (xyxyxyxyxy | 


next Nt1,(ta¢ ) 

= Ntgs,t57,(t73) 

= Ntgs,t57,(t23 ) 

= N(tg1 ),to1,ts9 ,tio2 

= Ntsi ,(t71,t91),ts9 ,t102 
= N(tzg ,ta7 ),ts9 ,t1o2 
= N(tg1 ),ts9 ,tio2 


= Ntg5,tgs,t59 ,t102. 


Using the same relation conjugated by 


(xyxy~txy~!xyxyxyx) gives 


(xyxy~!xy~xyxyxyx)t4 = tsg,tso 


xyxy)t105,tgg,t59 ,t102 


1 1 1 


then we have (xy~txyxy~!xy~!xy~!xy—!)tgg ,ta,t102 


which leaves us with Nty,(t2¢ ) 
= Ntgs,ts7,(t73) 

= Ntg3,t57,(t23 ) 

= N(tg1 ),to1,t59 ,t102 

= Nt31 ,(t71,t91),t59 ,t102 

= N(tz9 ,ta7 ),t59 ,t102 

= N(tgi ),ts9 ,t102 

= Ntos,(tgs,ts9 ),t102 


= Ntgg ,ta,ti02- 


Then once again using the same relation conjugated by 


(xyxy~!xyxyxyxyxy /x) which gives 


‘xyxyxyxyxy'x)ts1 = tog ta 


-1 1 1 


(xyxy7 


then we have (y-'xyxy_ xy” -xyxyxy)tg1 ,t102 


then we have Ntj,(ta¢ ) 
= Ntg3,t57,(t73) 

= Ntg3,t57,(t23 ) 

= N(tg1 ),to1,ts9 ,tio2 
Ntgi ,(t71,t91),t59 ,tio2 
N(t7z9 ,ta7 ),t59 ,t1o2 


Zz 


100 


101 


= N(tg1 ),t59 ,t102 
= Nto5,(tgs,ts9 ),t102 
= N(to9 ,t4),t102 
= Ntiog9 ,ti02- 
Thus (yxyxyxy—!xy—!) ¢ N@,26) 
Then the coset stabilizer for 
N26) — < x,(x¥), (yxyxyxy!xy—!) > 
N| 


The number of single right cosets in the double coset NtitagN = [1,26] is given by Ney 


— 660 =11 


60 
The orbits for N“@2®) on 


X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 
98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} are {18, 48, 46, 70, 65, 86, 
22, 43, 54, 66, 62, 80, 91, 93, 63, 101, 92, 108, 53, 95}, {1, 2, 64, 83, 102, 49, 4, 19, 11, 
50, 109, 42, 76, 36, 81, 10, 45, 26, 16, 15, 100, 82, 110, 103, 9, 35, 105, 73, 23, 97}, {3, 8, 
5, 44, 13, 33, 30, 60, 32, 78, 98, 69, 38, 75, 87, 85,21, 51, 71, 79, 39, 104, 77, 74, 88, 41, 
57, 52, 27, 28},{6, 17, 84, 59, 106, 31, 7, 12, 20, 34, 72, 90, 89, 40, 56,37, 25, 67, 94, 55, 
47, 96, 68, 29, 24, 99, 14, 107, 58, 61} we will multiply Nt; tog by a representative of each 
orbit and determine its double coset. 

Choose 18 from {18, 48, 46, 70, 65, 86, 22, 43, 

54, 66, 62, 80, 91, 93, 63, 101, 92, 108, 53, 95} 


By using the relation 


((xy~!xy7xy7!xyxy7!xyx)*)tio2,tes = tao ,t1os 


conjugated by ((xyxy~')?) 


then we have ((xyxy—!)?)tag ,tig = tia ,t35 
then we have ((yxy~!x)?)tg1,t14 ,t35 

next Nty,(ta6 ,t1s) 

= Ntoi,ta4 ,ta5. 

By using the relation tj = t4 conjugated by 


(xyxy—txyxyxyxyxy~!) we have to3 = t91 


102 


then we have Ntz,(t26 stig) 
= N(t91),t14 ,t35 
= Nto3 ,t14 ,tg5. 


Then by using 
1 


xyxy/xy*x)3)tag,t105 tas = Id 
txy” ‘xyxyxy) 


gives (xy ‘xy 'xyxyxy)2 = to3 ,ti4 


((xy7 xy xy 
conjugated by (xy— 


then we have (yxy~!xyxyxy” !xyxyxy)2,t35 
next Nti,(ta6 ,tis) 

= N(to1),t14 tas 

= N(to3 tia ),tas 

= Nto,t3s 

= N(ti,ta¢ )& 
Choose 26 from {1, 2, 64, 83, 102, 49, 4, 19, 11, 50, 109, 42, 76, 36, 81, 10, 
45, 26, 16, 15, 100, 82, 110, 103, 9, 35, 105, 73, 23, 97} 

Ntyto6t26 

= Nti(t26)? 

= Nt, « [1] 

Choose 3 from {3, 8, 5, 44, 13, 33, 30, 60, 32, 78, 98, 69, 38, 75, 87, 85, 
21, 51, 71, 79, 39, 104, 77, 74, 88, 41, 57, 52, 27, 28} 


“hey” Teyeyey'eyey) © [1,26] 


Using the relation 


xyxylxy~!xyxyxy)tio9 ,tio2 = ti,ta6 
lxy~lxyxyxy)t1o9 ,tio2,ts 


then we have N(t1,t26 ),t3 


(y~ 


we have (y~!xyxy7 


= Ntiogo ,t102,t3. 


Then using the relation 


xyxyxy ‘xy xy)tg2,t107 = ti,te 


lxyxyxyixy7txy71) 


to get (xy~/xyxyxy!xy~/xy~!)ts,t3,te2,te7 = Id 


(yxy 
conjugated by (xy~ 


then we have (yxyxy” ')t55,t30,t5s,to7,te2 
then N(t},t2¢6 ),t3 
= Ntjo9 ,t102,(t3) 
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= Nts55,t30,t5,to7,t62. 
Then by using 
1 


((xy~txy~txy~!xyxy~!xy*x)?)t49,t105 jtes = Id 
a 


conjugated by ((yxyxy!x)°) gives ((yxyxy !x)?)t35 = tg3q,tss 
then we have (yxy~!xy~!xyxyxy7!x)t71,t35,t97,te2 

next N(t1,ta6 ),t3 

= Nt1o9 ,t102,(ts) 

= Nt55,(ts0,t58),to7,t62 

= Nt71,t35,t97,te2. 


By using the same relation conjugated by 


xyxyixy7lxy~!xy~lxyxy7!xy) gives 
y 


(xyxy”!xy7xy7!xy7'xyxy7'xy)tgs,to7,t72 = Id 


then we have 


(xyxy” xy! xy7lxy~!xyxy7!xy)tis ,t72 ,tee 


next N(t1,t26 ),t3 

= Ntiog ,t102,(t3) 

= Nt55,(t30,ts8),to7,tez 
= Ntv1,(t35,to7),te2 


= Ntis5 ,t72 ,tee. 


Then by using the relation tj = t4 conjugated by 


1 


(yxyxyxy -xyxy) we have tis = tie 


then we have N(t1,t26 ),tg 


I 
Z 


Ntio9 ,t102,(t3) 

= Nts55,(t30,t5g),to7,te2 
= Nt71,(t35,t97),t2 

= N(tis ),t72 ,te2 


= Nt16,t72 ,te2. 


Then by using 


xyxy~lxy*x)?)t49,t105 ,t25 = Id 


((xy7 xy xy 
conjugated by (yxyxyxy”xy~!xy) 
gives ti6,t72 ,t39 = Id 


then we have (y~!xy~!xyxy7!xy~!xy—!)t39_,tez 
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next N(t1,ta6 ),t3 


Z 


Ntio9 ,t102,(t3) 

= Nts55,(t30,tsg),to7,te2 
= Nt71,(t35,t97),te2 

= N(ti5 ),t72 ,tee 

= N(ti6,t72 ),te2 

= Ntgg ,tea. 


Then by using the relation tj = t4 conjugated by 


(xy lxyxy~txyxyxyx) gives tog = t39 


then we have N(t1,t26 ),tg 


Z 


Ntiog ,t102,(t3) 

= Nt55,(t30,tss),to7,te2 

= Nt7i,(t3s,t97),te2 

= N(tis ),t72 tee 

= N(ti6,t72 ),te2 

= N(ts9 ),t62 

= Ntog ,te2 

= N(t1,t2) 7 uty) © [1,2] 

Choose 6 from {6, 17, 84, 59, 106, 31, 7, 12, 20, 34, 72, 90, 89, 40, 56,37, 25, 
67, 94, 55, 47, 96, 68, 29, 24, 99, 14, 107, 58, 61} 


1 


Using the relation 
1 


((xy~ xy xy7!xyxy7!xy*x)?)t49,t105 ,ta5 = Id 


conjugated by 

((yxy~txy~tx)?) 

gives ((yxy xy !x)?)t3a,ts7 = te 

then we have ((yxy~!xy~!x)?)t91,t57,t34,t57 
next Nti,t26 ,(te) 

= Ntg1,t57,t34,t57- 


Then using the same relation conjugated by ((yxy~!xy~!x)?) 


gives ((yxy”!xy—'x)?)tog = ts7,t34 


then we have (xyxyxy!)ti3 sta6 jt57 
next Ntj,t26 ,(t6) 


= Ntg1,(t57,t34),t57 
= Nti3 ,t26 ,t57. 


Then by using the same relation conjugated by 


(yxy~'xy~!xy7'xy7') gives 
(yxy~/xy~/xy—!xy~!)tg3 ,t37 = ts7 


then we have (y~!xy~!)tgo,ts1 ,t33. ,t37 
next Nty,t26 ,(te) 

= Nto1,(ts7,ts4),ts7 

= Ntiz ,ta6 ,(t57) 


= Ntgg,t51 ,t33 ,t37. 


Using the same relation conjugated by 


(xyxyxy!xy~txy~!xy~!xyxy7!) conjugated by 


(xyxyxy”xy7!xy7!xy~!xyxy7")tio0 ,t34 = toe 


then we have 


(yxy~'xyxyxyxyxy !x)tioo ,ta4,ts1 ,t33 ,t37 


next Ntj,tog ,(t6) 

= Nto1,(ts7,t34),t57 

= Ntig ,t26 ,(ts7) 

= N(tg2),t51 ,t33 ,t37 

= Ntjoo9 ,t34,t51 ,t33 ,t37. 


Then by using the same relation conjugated by 


(y~!xyxy”txyxyxyxyxy) gives 

(y~txyxy7 ‘xyxyxyxyxy)te = tga,ts1 

then we have 
(xy—lxy~txy7!xyxyxy7!xyx)t36,t6,t33. ,t37 
next Nty,t26 ,(te) 

= Nto1,(t57,t34),t57 

= Ntj3 ,t26 ,(t57) 


N(tg2),t51 ,t33 ,t37 


I 
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= Ntjo0 ,(t3a,t51 ),t33. ,t37 


= Ntg¢,t6,t33 ,t37. 


1 


1 


1 


1 


105 


By using the relation t; = t4 conjugated by (y 


xy 


xy 


xy 


xy /xy) gives tg = t32 


then we have Ntj,tog ,(t6) 
= Nto1,(t57,t34),t57 

= Nti3 ,t26 ,(t57) 

= N(to2),ts1 ,t33. ,t37 
Ntioo ,(t3a,ts1 ),t33 ,t37 
= Ntge,(te),t33. ,t37 


= Nt36,t32 ,t33 ,t37. 


I 
Z 


Then using the relation 
1 


((xy~*xy7!xy7"xyxy7*xy*x)?)ta9,tio5 jtas = Id 
conjugated by ((y~!xy~!xyx)?) gives 
((y~*xy7"xyx)?)ts,tio2 = tse 

then we have 


(xyxy”!xyxyxy”!xy7'xy)ts,t1o2,t32 ,t33. ,t37 


next Ntj,tog ,(t6) 

= Ntg1,(t57,t34),t57 

= Ntj3 ,t26 ,(t57) 

= N(tg2),ts1 ,t33 ,t37 

= Ntioo ,(t34,t51 ),t33 ,t37 
= Nt36,(t6),t33 ,t37 


N(t36),t32 ,t33_ ,t37 


I 
Z 


= Nt5,ti02,tz2 ,t33 ,t37. 
Then by using the relation tj = t4 conjugated by 
1 


(yxyxy_ “xyxyxyx) gives t7 = t33 


then we have Ntj,t26 ,(t6) 
= Nto1,(ts7,t34),ts7 

Nt3 ,ta6 ,(t57) 

= N(to2),ts1 ,t33_ ,t37 


= Ntjoo ,(t3a,ts1 ),t33 ,t37 


I 
Z 


I 
Z 


Nt36,(tg),t33. ,t37 
= N(t3¢),t32 ,t33 ,t37 
= Nts,t102,t32 ,(t33 ),t37 


= Nts,ti02,t32 ,t7,t37. 
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Next using the relation 
1 


((xy~*xy~*xy~*xyxy7 *xy*x)*)ta9,ti05 ,ta5 = Id 
conjugated by 
(y-*xyxy!xy~*xy~*xy~"xyxy”+) gives 
(y"*xyxy”!xy xy" xy" "xyxy~)t72 = tioa,ts2 
then we have ((xy~!xy)?)t54 ,tz2_,t7,t37 

next Ntj,tog ,(t6) 

= Nto1,(ts7,t34),t57 

= Ntis3 ,t26 ,(t57) 

= N(tg2),ts1 ,t33 ,t37 


= Ntjoo ,(t3a,t51 ),t33. ,t37 


I 
Z 


\t36,(t6),t33_ ,t37 


I 
Z 


(t36),t32 ,t33 ,t37 
= Nt5,t102,t32 (t33 ),t37 
= Nts,(ti02,t32 ),t7,t37 


= Nt54 ,t72 ,t7,t37. 


Using the same relation conjugated by 


(yxyxyxy Tseye st xy) gives 


(yxyxyxy'xy7'xy)t79 ,tie = tr2 then we have 
(yxy—lxy7lxyxyx)tag,tz79 ,tie,t7,t37 
next Nt1,t26 (ts) 

= Nto1,(ts7,t34) ,t57 

= Ntj3 ,t26 ,(t57) 

= N(to2),ts1 ,t33_ ,t37 

= Ntjo0 ,(t34,t51 ),t33 ,t37 

= Nt36,(t6),t33 ,t37 

= N(tse),ts2 ,tas_,t37 

= Nts,t102,t32 ,(t33 ),t37 

= Nts,(t102,t32 ),t7,t37 

= Ntsa ,(t72 ),t7,t37 


= Ntag,t79 ,t16,t7,t37. 


Using the same relation again conjugated by 
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(xyxy~!xyxyxyxyxy /xy—') gives 


(xyxy”xyxyxyxyxy/xy~!)ti6,t7 = tgo 


lxyxy | xyxyxyxy)ts7 ,t7o ,tao ,t37 


then we have (y— 
next Nt1,t26 ,(te) 
= Nto1,(t57,t34),t57 
= Nti3 ,ta6 ,(t57) 

= N(tg2),ts1 ,t33. ,t37 


= Ntioo ,(t34,t51 ),t33 ,t37 


I 
Zz 


\t36,(t6),t33_ ,t37 


I 
Z 


V(t36),t32 ,t33 ,t37 

= Nts,t102,t32 ,(t33 ),t37 
= Nts,(t102,t32 ),t7,t37 
= Ntsa ,(t72_ ),t7,t37 

= Nt4g,t79 ,(t16,t7), t37 


= Ntg7 ,t7o ,tgo ,t37. 


Then by using the relation tj = t4 conjugated by 
((xyxy~!xy)?) gives t7o = tae 
gives Nt1,t26 ,(t6) 

= Nto1,(t57,t34),t57 

= Ntj3 ,t26 ,(t57) 

= N(toa),ts1 ,t33 ,t37 

= Ntjoo ,(t3a,t51 ),t33 ,t37 

= Nt36,(t6),t33 ,t37 

= N(t36),ta2 ,t33_,t37 

= Nts,t102,t32 ,(t33 ),t37 

= Nts,(ti02,t32 ),t7,t37 

= Ntsa ,(t72 ),t7,t37 

= Ntyg,t79 ,(t16,t7), t37 

= Ntg7 ,(t7o ),ts0 ,t37 


= Ntg7 ,t46,tso0 ,t37. 


Using the relation 
1 


((xy~txy~txy~!xyxy7!xy*x)?)t49,t105 jtes = Id 
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1 1 


conjugated by (xyxyxy!xy~!xy~') gives 


(xyxyxy—lxy—!xy—1)tgs = tag,tgo then we have 
(yxyxyxyxy”/xyxy71)t3g ,tos,t37 

next Ntj,tog ,(t6) 

= Nto1,(ts7,t34),ts7 

= Ntj3 ,t26 ,(t57) 

= N(tg2),ts1 ,t33. ,t37 


= Ntjo0 ,(t3a,t51 ),t33. ,t37 


I 
Zz 


\t36,(t6),t33_ ,t37 


I 
Z 


V(t36),t32 ,t33 ,t37 

= Nts,t102,t32 ,(t33 ),t37 
= Nts,(t102,t32 ),t7,t37 
= Ntsa ,(t72_ ),t7,t37 

= Ntug,t79 ,(t16,t7), t37 
= Ntg7 ,(t7o ),tgo ,ta7 
= Ntg7 ,(t46,tgo ),t37 


= Ntgg_,tg5,t37. 


Using the same relation conjugated by 
fi AA 


aye ey Ky yay) 
lxy—txy—lxyxy)tg9 = t3g ,tos 
then we have (yxy~'xyxy~!xy~!xy~!xy~!x)tg9 ,t37 
next Ntj,tog ,(t6) 
= Nto1,(ts7,t34),ts7 
= Nt13 ,t26 ,(t57) 
= N(tg2),t51 ,t33 ,t37 


= Ntjo0 ,(t3a,ts1 ),t33 ,t37 


gives (xy_ 


I 
Z 


\t36,(t6),t33 ,t37 


I 
Z 


(t36),t32 ,t33 ,t37 

= Nts,t102,t32 ,(t33_),t37 
= Nts,(t102,t32 ),t7,t37 
= Ntsa ,(t72_ ),t7,t37 


= Ntag,tz9 ,(ti6,t7), t37 


= Ntg7 ,(t7o ),ts0 ,t37 
= Ntg7 ,(t4a6,tgo ),t37 
= N(t3g ,to5),t37 

= Ntgg ,t37. 


Next by using the relation t; = t4 conjugated by 
(yxyxy” “xyxyxy 


1 


= gives tgg = t51 


then we have Ntj,t2g ,(t6) 


=N 


N 
N 


Z 


N 
N 


Zz 


. 
. 
. 
: 


Z 


Z 


N 


Z 


to1,(t57,t34),t57 
t13 ,ta6 ,(ts7) 


(tg2),t51 ,ta3 ,t37 


tioo ,(t34,t51 ),t33 ,t37 


t36,(t6),t33_ ,t37 


(t36),t32 ,ta3 ,t37 


t5,(t102,t32 ),t7,t37 
tsa ,(t72 ),t7,t37 
ta9,tz9 ,(ti6,t7), t37 
ts7 ,(tzo ),tso ,ts7 
ts7 ,(ta6,tso ),t37 


(tag ,tos),t37 


V(ts9_ ),t37 


t51 ,t37 


\t5,t102,t32 ,(t33 ),t37 


1 


(t1,to)@evey "ey 


Cayley Diagram 


ey ey") ¢ [1,2] 


110 


111 


34343 

+3+6+ Ntyts 
6+6+6 

+6+6+ [1,5] 


6 10 5+5+10 


+10+10 
6+6+6+6+6+6 54+5+10+10+10 & +10 


Ntitz6 


[1,26] 
Figure 2.4: Cayley Diagram of [*], [1], [1,2], [1,26] for Mie 


Fifth Double Coset 


NtytsN = {N(tits)” | n € N} = {Ntjits, Ntotzs, ..., Ntgtu4} 

The point-stabiliser 1, 5, N! is given by <(1, 2)(3, 8)(4, 11)(5, 13)(6, 17)(7, 20)(9, 

26)(10, 23)(12, 34)(14,40)(15, 42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 54)(24, 58)(25, 
61)(27, 57)(28, 51)(29, 68)(30, 32)(31, 59)(33, 44)(35, 76)(36,73)(38, 71)(39, 79)(41, 
85)(43, 66)(46, 65)(47, 89)(49, 83)(53,93)(55, 90)(56, 96)(60, 78)(62, 92)(63, 101)(64, 

102)(70, 86)(72, 94)(74, 104)(75, 77)(80, 108)(81, 109)(82, 103)(84, 106)(87, 88)(91, 

95)(99, 107)(100, 110)> 

Now Ntit5 = Ntoti3 


Using the relation 


((xy7!xy~txy7!xyxy7txy*x)*)t49,t105 jta5 = Id 
conjugated by ((y~!xy~!xyx)?) 


gives ((y~'xy~!xyx)?)tas,tag = ts 
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then we have ((y~!xy~!xyx)?)tgo ,tas,tag 

next Nt1,(ts) 

= Ntgo ,t25,tas. 

Next we will use the same relation conjugated by 
((y~!xyxyx)?) gives 

((y~txyxyx)”)tio2g,ts9 = tag then we have 

(yxy txy” xyxyxyxyx)t26 ,t36,t102,t59 

therefore we have Nt1,(ts5) 

= Ntgo ,t25, (tas) 

= Ntge6 ,t36,t102,t59 - 

By using the same relation we will conjugate it by 
((y-txy—!xyx)?) then we have 
((y-txy—!xyx)?)ts = t3¢,t102 thus we have 
(yxyxyxy”!xy7*xy7!)tg7 ,ts,tso 

next we have Nt1,(ts) 

= Ntgo ,t25,(tag) 

= Ntg¢ ,(t36,t102),t59 

= Ntg7 ,t5,t59 . 

Next by using the relation t; = t4 conjugated by 
xyxy “Xy “xyxyxy “xy 

we have tg7 = tg9o 

then we have Nt},(ts) 

= Ntgo ,t25,(t4s) 

= Ntge ,(t36,t102),t59 

= N(tg7 ),ts,ts9 

= Ntgo ,t5,t59 . 


( 1 1 1 a) 


Then by using the relation 
1 


((xy7!xy~txy7!xyxy7txy*x)*)t49,t105 jta5 = Id 
conjugated by (y~!xy~!xy~!xyxyxy7!) 

then we have 

(y~'xy!xy7!xyxyxy1)tgo ;ts,t2 = Id 


thus we have (yxy~!xy~!xyxy~!xy—!xy)ta,ts9 
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next we have Nty,(ts) 
= Ntgo ,t25,(tag) 

= Ntge ,(t36,t102),t59 
= N(tg7 ),ts,t59 

= N(tgo ,ts),t59 

= Ntg,ts9 . 


Z 


Next by using the relation tj = t4 conjugated by 


lxyxy) we have ts9 = t13 


(yxyxyxyxy 
thus we have Ntj,(ts) 

= Ntgo ,tas,(tas) 

= Nt26 ,(t36,t102),t59 

= N(tg7 ),ts,ts9 

= N(tg0 ,ts),t59 

= Ntz,(t59 ) 

= Nto,t13. 

Then x ¢ N(5) since N(tits)” = Ntatig 
Now Nt its = Nt¢otig 


| 
Z 


We have t1,ts we are going to multiply tig,t1g to the right side since (tig)? = Id 
then we have Ntj,t5 
= Ntj,ts,t1g,tis- 


Next by using the relation t; = t4 conjugated by 


(y—txy~txyxyxy7/xyxy7') 


we have ts = t31 
then we have Ntj,t5s 
= Ntj,(ts),tig,tig 

= Nty,t31 ,tig,tis. 


Next by using the relation 
1 


((xy~"xy7!xy~txyxy7!xy*x)*)t49,t105 ,ta5 = Id 
conjugated by ((xy~!xyxy)?) 

we have ((xy~!xyxy)7)t31 ,tig,t75 = Id 

then we have ((y~!xy~!xyx)?)tgo ,t7s ,tig 


next we have Ntj,t5 
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= Nt1,(ts),tig,tig 
= Nt1,(t31 ,tig),tig 
= Ntgo ,t7s ,tis. 


By using the same relation conjugated by 


(xyxy—lxyxyxyxyxy!xy7!) gives 


(xyxy” ‘xyxyxyxyxy”/xy~!)ti6,t7 = tgo 


lxyxyx)t16,7,t75 


then we have (xyxyxyxy_ 
then we have Ntj,t5 

= Nti,(ts),tis,tis 

= Nt1,(ts1 ,tis),tis 

= N(tgo ),t75 tig 

= Nt16,7,t75 tis. 

By using the same relation conjugated by 
(y—lxyxyxyxy7‘x) we have 
(y—lxyxyxyxy ‘x)t7,t75 ,tag = Id 


lxy~lxyxyxyxyxy)to,ta6 ,t1g 


then we have (xy 
next Ntj,t5 

= Nt1,(ts),tig,tig 
= Nt1,(t31 ,t1g),tig 
= N(tgo ),t75 tig 
= Ntie,(t7,t75 ),tis 
= Nto,ta6 tis. 


By using the relation tj = t4 conjugated by 


(yxy—txyxy~txy~!xy~!xy!xy) we have tag = t76 


then we have Ntj,t5 
Ntz,(ts),tig,tig 

= Nt1,(tg1 ,tig),tig 
= N(tgo ),t75 ,tig 
Ntie,(t7,t75 ),tis 
= Ntz,(tae ),tis 

= Nto,tz6 ,tis. 


I 
Z 


Next using the relation 
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1 


((xy7!xy~txy7!xyxy~txy*x)*)t49,t105 ,ta5 = Id 
conjugated by ((xy~txyxy~')?) gives 
((xy~'xyxy~')?)ta,t7e ,tez = Id 


then we have (yxy txyxy~!xy~!xy~!xy~!)t¢7,tig 


then we have Ntj,t5 
Nti,(ts),tig,tis 

= Nti,(taz ,tig),tis 
= N(tgo ),t75 tas 
\ti6,(t7,t75 ),tas 
\t2,(t26 ),tis 

= N(ta, tre ),tis 

= Nt¢7,t1s. 


ll 
AZ 


Ixyxyxyxyxy /xyx) we have te7 = teg 


Then using the relation t; = t4 conjugated by (xy 
then we have Ntj,t5 

= Nti,(ts),tis,tis 

= Nt1,(ts1 ,tis),tis 

= N(tgo ),t75 tis 

= Ntie,(t7,t75 ),t1s 

= Ntz2,(tae ),tis 

= N(te, t7e ),tis 

= N(t67),tis 

= Nt¢g,tis. 

So (yxyxy7!) € N(L5) since N(tit5) YY) = Ntgotig 
Thus the coset stabilizer for N(5) = < x, (yxyxyt) > 


The number of single right cosets in the double coset Ntit5N = [1,5] is given by Nosy = 


660 _ 
oid 


The orbits for N@®5) on 

X={1, 2; 3,.4;.5, 6; 7,8, 9, 10, 115 12,13, 14,15, 16,.17, 18,19, 20, 21;,22, 23,24, 25,26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 
99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} are {7, 20, 94, 72, 15, 50, 42, 
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19, 105, 37}, {16, 45, 33, 98, 44, 52, 49, 21, 83, 97}, {1, 2, 69, 13, 89, 5, 70, 47, 18, 86, 23, 
48, 93, 109, 10, 95,91, 53, 81, 31, 28, 36, 59, 51, 73, 65, 46, 4, 11, 67}, {3, 8, 76, 82, 35, 
99, 103, 29, 24, 107, 25, 68, 58, 78, 41,61, 101, 88, 32, 60, 85, 66, 43, 63, 87, 30, 40, 102, 
108, 90, 110, 77, 14, 64, 80, 71, 55, 100, 75, 22, 56, 62, 38, 17, 27, 54, 96, 92,106, 104, 6, 
57, 34, 79, 84, 74, 12, 39, 9, 26} we will multiply Ntits by a representative of each orbit 
and determine its double coset 


Choose 7 from {7, 20, 94, 72, 15, 50, 42, 19, 105, 37} 


By using the relation tj = t4 conjugated by 
(y—lxy—lxyxyxy—!xyxy7!) we have ts = t31 
then we have Nt},(ts) 

= Nt1,t31 ,t7. 

Next by using the relation 

1 


((xy~txy—!xy7lxyxy7txy*x)?)ta9,t105 ,ta5, = Id 
conjugated by (yxyxyxyxyxy~lxy7!) 

gives (yxyxyxyxyxy ‘xy ')ts9 ,ta1 = tai 

then we have (yxyxyxyxyxyxy~!)ty10,t59 ,tar ,t7 
next we have Nt;,(ts) 

= Nt1,(t31 ),t7 

= Ntiio,ts9 ,ta1 ,t7. 

Next by using the same relation conjugated by 
(yxy !xyxyxyxy) then 

(yxy” ‘xyxyxyxy)ts3 = tar ,t7 

then we have (xy~!x)tao ,t7o ,ts3 

next we have Nt1,(ts) 

= Nt1,(t31 ),t7 

= Ntuio,ts9 ,(tai ,t7) 

= Ntao ,t7o , tgs. 

Using the same relation conjugated by 
(y—lxyxy—!xy7!xyxy7!) then we have 
(y~'xyxy7'xy7txyxy)tai tio = tgs 

next we have 


(xy~lxy~txyxy7lxy~txyxy~‘)tai,ta1,ta1,ti10 
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then Nt1,(ts) 

= Nti,(tsi ),t7 

= Ntzio,ts9 ,(ta1 ,t7) 

= Ntao ,t7o (tgs) 

= Ntg1,t11,t41,t110- 

Using the same relation conjugated by 


(y-lxy~txy~!xyxyx) then we have 


(y~xy~lxy~!xyxyx)t71,t11 = tio 
then we have 
1 1 1 


(yxy xyxy~ 
next Nty,(ts) 
= Nt1,(ta1 ),t7 
= Ntiio,ts9 ,(ta1 ,t7) 
= Ntao ,t7o ,(tss3) 
= Ntai,t11,t41,(ta10) 


= Ntge,ta7 ,t101,t71,t11 - 


x)tg2,ta7 ,tio1,t71,t11 


Then by using the relation tj = t4 conjugated by 


((yxyxy ‘x)?) we have ta7 = tag 


and by using the same relation conjugated by (xy~!xy~!xy~!xy~!xyx) we have tio, = 


t63 

then we have Nt},(ts) 
= Nti,(tsi ),t7 

= Nti10,ts9 ,(ta1 ,t7) 


\tao ,tz7o ,(ts3) 


ll 
AZ 


Vt31,t11,t41,(t110) 
= Ntgo,(ta7 ),(ti01),t71,t11 


= Ntgo,t2g ,te3,t71,t11 . 


Then using the relation 
1 


((xy~xy7!xy7!xyxy~!xy*x)?)t49,t105 tas, = Id 
conjugated by 


(xy~!xyxy”lxy~lxy~txy~!xyxy) 


then we have 


(xy~!xyxy7xy7!xy7'xy~!xyxy)tag tag = tes 


then we have 


(xyxy~'xy~!xyxyxy)tg0_ ,ta9 ,ta6,t63,t71,t11 


next Nty,(ts) 

= Nti,(taz ),t7 

= Ntijo,ts9 ,(ta1 ,t7) 

= Ntao ,t70 ,(tss3) 

= Ntgi,ta1,ta1,(ti10) 

= Ntoe,(ta7 ),(t101),t71,t11 
= Nto2, (tag ),te3,t71,t11 


= Ntgo ,ta9 ,ta6,t63,t71,t11 - 


Next by using the same relation conjugated by 


(yxyxy”txy”*xy” *xy7!xyx) 
we have (yxyxy~!xy~!xy7!xy~!xyx)t4g,t63,tos = Id 
1 deel 


then we have (xy— 
next Nty,(ts) 
Nti,(tsi ),t7 

= Nti1o0,ts9 ,(tai ,t7) 

= Ntao ,t7o ,(ts3) 
Ntgi,t11,ta1,(ta10) 
Vtg2,(ta7 ),(ti01),t71,t11 
= Ntoe, (tas ),te3,t71,t11 


Ntoo t29 ,(ta6,te3),t71,t11 


xyxyxy xy -xy)taa ,ts9 ,tos,t71,t1 


I 
Z 


ll 
Az 


I 
Z 


= Ntoa ,ts9 ,to5,t71,t11 . 
Next by using the relation t; = t4 conjugated by 


1 


(yxyxyxyxy “xyxy) we have ts9 = ti3 


then we have Ntj,(ts) 
= Nti,(t31 ),t7 
Ntzi0,t59 ,(ta1 ,t7) 
= Ntao ,t7o ,(ts3) 

= Nt31,t11,ta1,(ti10) 


Nto2,(ta7 ),(t101),t71,t11 


I 
Z 


I 
Z 
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= Ntoo,(teg ),t63,t71,t11 
= Ntgo ,t29 ,(tas,te3),t71,t11 
= Ntog ,(ts9 ),tos,t71,t11 


= Ntgag ,ti3 ,tos,tv1,t11 « 


Next by using the relation 


( Gey ey ey 


1 


1 1 1 1 


xyxy/xy*x)3)tag,t105 ,tas, = Id 


conjugated by (yxy “xy xy xy) 


a 1 ak 


then we have (y~!xy~!xy~!xy7!xy)tga = t13 ,t95 


then (y~!xyxyxyxy !xy—!)tio2,tea,t71,t11 
next Nty,(ts) 


22 2 


22 2 


22 2 


Z 


Vt1,(t31 ),t7 


tii0,ts9 ,(ta1 ,t7) 

tao ,t70 ,(tg3) 
t31,ta1,ta1,(t110) 
to2,(ta7 ),(t101),t71,t11 
to2,(tag ),te3,t71,t11 

too ,t29 ,(ta6,te3),t71,ta1 
tea ,(ts9 ),tos,t71,ta1 
toa ,(ti3 ,tos),t71,t11 


tio2,tg4,t71,t11 - 


By using the same relation conjugated by 


1 1 1 


1 1 1 


(y~txy~txy~!xy7"xy) we have (y~'xy~!xy~!xy7!xy)tioo ,ts1 = tea 


then we have (xy— 


lxy~txy7!xyxyxy 


next Nt1,(ts) 


N 


Z 


N 
N 


Z 


N 
N 


Z 


t1,(t31 ),t7 
t110,t59 ,(ta1 ,t7) 
tao ,t7o ,(tg3) 


t31,t11,ta1,(t110) 


\tg2,(ta7 ),(ti01),t71,t11 


to2,(tag ),te3,t71,t11 
too ,ta9 ,(ta6,tes),t71,t11 


toa ,(tso ),tos,t71,t1 


)tag stio0 sts1 .t71,ta1 
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= Ntag ,(t13 ,to5),t71,t11 
= Nt102,(tga),t71,t11 
= Ntgg ,tioo ,tg1 ,tvi,ti . 


By using the same relation conjugated by 


(xy—!lxy—!xyxyxy7+) gives 


(xy—txy~txyxyxy—!)t31 = ter ,t71 


then we have (y~txy~!xy~!xy~!xyxy~!)ts,ti7 ,t31 tu 
next Nty,(ts) 

= Nt1,(ta1 ),t7 

= Nti10,t59 ,(tai ,t7) 

= Ntao tzo ,(ts3) 

= Nts1,ta1,t41,(ta10) 

\to2,(ta7 ),(t101),t71,t11 


Ntoo,(tag ),t63,t71,t11 


ll 
AZ 


= Ntoo ,t29 ,(ta6,te3),t71,t11 
= Ntog ,(ts9 ),to5,t71,¢11 
Ntgoa ,(t13 ,t95),t71,¢11 

= Nt102,(tga),t71,t11 

Ntgg ,tioo (ti ,t71),t11 
= Nts,ta7 ,ta1 ,ta - 


I 
Z 


Next by using the relation t; = t4 conjugated by 
(y—lxy~txyxyxy”!xyxy~') gives ts = t31 

then we have Nt},(ts) 

= Nt1,(t31 ),t7 

= Ntuio,ts9 ,(tai ,t7) 

= Ntao ,t70 ,(ts3) 

= Ntgi,t11,t41,(ta10) 

\tg2,(ta7 ),(t101),t71,t11 


Nto2,(tag ),t63,t71,t11 


ll 
Azz 


= Ntgo ,t29 ,(tae,te3),t71,ta1 
Ntoa ,(ts9 ),to5,t71,t11 


Ntva ,(ti3 ,to5),t71,t11 


I 
Z 


= Ntio2,(tga),t71,t11 

= Ntog ,tioo »(ts1 ,t71),t11 
= N(ts),ta7 ,t31 ,ta1 

= Ntgi ,taz7 ,t31 ,ti - 


Then by using the relation 
1 


((xy7txy~*xy 
conjugated by (xy~txy~!xyxyxy~‘) 


1 


we have (xy~!xy~!xyxyxy7!)ta7 ,t79 = t31 


then we have 
(yxyxytxy~*xy~"xy7")taz ,tro ,ta7 tar ti 
next Nt1,(ts) 

a Nt1,(t31 ),t7 

= Nti1o,ts9 ,(ta1 ,t7) 

= Ntao ,t7o ,(ts3) 

= Ntgi,t11,t41,(ta10) 
\to2,(ta7 ),(t101),t71,t11 
Ntge,(tag ),tes,t71,ta1 

= Ntoo ,ta9 ,(ta6,te3),t71,t11 
= Ntog ,(ts9 ),to5,t71,¢11 
Ntoa ,(t13 ,t95),t71,¢11 

= Nt102,(tsa),t71,t11 

= Ntgg ,tioo ,(ts1 ,t71),t11 
N(ts),ta7 ,t31 ,tar 

= N(ts1 ),ta7 ,t31 ,ta1 


= Nta7 ,t7o ,ti7 ,t31 ,ti . 


ll 
Zz Za 


I 
Z 


I 
Z 


By using the same relation conjugated by 
(yxyxyxy ‘xy~!xy) then that gives 


lxy~lxy)t39 = t79 ,ti7 


(yxyxyxy— 
then we have (yxyxyxy~ xy)tg3,t39 ,t31 ,t1 
next Nt1,(ts) 

= Nt1,(t31 ),t7 


= Ntji0,ts9 ,(ta1 ,t7) 


xyxy/xy*x)3)tag,t105 ,tas, = Id 
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= Ntao ,t7o ,(ts3) 
Nt31,t11,ta1,(t110) 
\tg2,(ta7 ),(t101),t71,t11 
= Ntoe, (tas ),tes,t71,ta1 
Ntgo ,t29 ,(tae,te3),t71,t11 
= Ntog ,(ts9 ),to5,t71,t11 
= Ntva ,(tiz ,to5),t71,ta1 
= Ntio2,(tsa),tv1,tu 

= Ntgg ,tioo ,(tsi ,t71),ta1 
= N(ts),t17 ,t31 ,ta1 

= N(t31 ),taz ,t31 sta 

= Nta7 ,(t7o ,ti7 ),ta1 ,tu1 


= Ntg3,tz9 ,t31 ,ti - 


ll 
AZ 


I 
Z 


| 
Zz 


Using the relation tj = t4 conjugated by 
(xy~*xyxy”'xyxyxyx) we get t39 = tog 
then we have Nt},(ts) 

= Nti,(taz ),t7 

= Nt110,t59 ,(ta1 ,t7) 

= Ntao ,t7o (ts) 

= Ntgi,ta1,ta1,(ti10) 

\to2,(ta7 ),(t101),t71,t11 

= Nto2,(tes ),t63,t71,t11 

Ntgo ,t29 ,(ta6,tes),t71,t11 

= Ntoa ,(ts9 ),to5,t71,t11 

= Ntoa ,(tis ,to5),t71,t11 
Ntio2,(tga),t71,t11 

= Ntgg ,ti00 ,(ts1 ,t71),t11 

= N(ts),ta7 ,t31 ,ta 

= N(t31 ),taz ,t31 sta 

= Nta7 ,(t79 ,ti7 ),t31 ,ta 

Ntgs,(ts9 ),t31 ,t11 


Ntgg,to9 ,t31 ,ti - 


Z 


| 
Zz 


I 
Z 


I 
Z 


I 
Z 
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Next by using the relation 
1 


xyxy/xy*x)3)tag,t105 ,tas, = Id 
1 


((xy7txy~*xy 
conjugated by (yxyxyxyxyxy_ 
1 


xyx) gives 
(yxyxyxyxyxy “xyx)tgg,tg2 ,tog 

then we have 

(yxy lxyxy~lxy~lxy7lxy!xy)ta9,tgg,tg2 ,t37 ,t11 
then we have Nt ,(ts) 

= Nti,(t31 ),t7 

= Nti1o,ts9 ,(tai ,t7) 

= Ntao ,t7o ,(ts3) 

= Nt31,ti1,ta1,(ti10) 

= Ntoe,(taz7 ),(t101),t71,t11 

= Ntoe, (tag ),te3,t71,t11 

= Ntgo ,ta9 ,(ta6,t63),t71,¢11 

= Ntaa ,(ts9 ),t05,t71,t11 

= Ntag ,(tig ,to5),t71,t11 

= Nti02,(tg4),t71,t11 

= Ntvg ,ti00 ,(ts1 ,t71),t11 

= N(ts),t17 ,t31 ,t11 = N(tai ),ta7 tar tu 

= Nta7 ,(t79 ,ti7 ),t31 ,t11 

= Ntg3,(t39 ),t31 ,t11 

= Ntg3,(to9 ),t31 ta 


= Ntag,tgg,tg2 ,t31 ,tu - 


By using the same relation conjugated by 


(y~!xy~ xy) gives (y~!xy~'xy")ta5, = tao, tgs 


then we have 


xyxy/xyxyx)tas,,tse ,ta1 jt 


(xy~ 
next Nty,(ts) 

= Nti,(t31 ),t7 

= Ntu10,ts9 ,(ta1 ,t7) 
= Ntao ,t7o ,(t3) 


= Ntg1,t11,ta1,(t110) 
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Using the relation ti = t4 conjugated by (xyxy 


" 
. 
. 
. 


Z 


N 
N 


Z 


. 
‘ 
. 
. 
- 
_ 


to2,(ta7 ),(t101),t71,¢11 
to2,(t2g ),te3,t71,t11 
too ,t29 ,(ta6,te3),t71,ta1 
toa ,(ts9 ),tos,t71,t11 
toa ,(ti3 ,tos),t71,t11 
t102,(ts4),t71,t11 

tag ,tioo ,(tsi ,t71),ta1 
(ts),ti7 ,t31 ti 

(t31 ),ta7 ,ts1 ta 

ta7 ,(tz9 ,ta7 ),ta1 jt 
tg3,(ts9 ),t31 ,ta 
tg3,(too ),t31 ,ta1 
(t4o,tgg),tse ,ts1 ,t11 


ta5,,tg2 ,t31 ,ti1 - 


then we have Nt1,(ts) 


Z 


Z 


Z 


N 
N 


Z 


. 
< 
- 
. 
- 
_ 


\ti,(tsi ),t7 = Ntaio,ts9 ,(ta1 ,t7) 
i. 

e 
\to2,(ta7 ),(t101),t71,t11 
. 

. 


tao ;t7o ,(tg3) 


t31,t11,ta1,(t110) 


to2,(tas ),te3,t71,t11 
too ,t29 ,(ta6,te3),t71,ta1 
toa ,(ts9 ),tos,t71,t11 
tea ,(ti3 ,to5),t71,ta1 
t102,(ts4),t71,t11 

tog ,tioo ,(tei ,t71),ti 
(ts),ta7 ,ts1 ,t11 

(t31 ),t17 ,t31 jt 

ta7 ,(tz9 ,ta7 ),ta1 jt 
tg3,(ts9 ),ta1 ,ta 
tg3,(too ),ta1 ,ta 


(tag,tgg),tge ,t31 ti 


1 


1 


xy /xy 


xy 


1 
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Xyxyx) gives tg2 = t1oo 
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= Ntg5,,(tg2 ),t31 ,t11 
= Ntgs,,ti00 ,ta1 ,ti - 


Then by using the relation 
i 


((xy~*xy7!xy7xyxy7xy*x)?)ta9,tios stes, = Id 
conjugated by (xy~!xyxy7!xy7!xyxy7!x) 


gives (xy lyyxy—lxy7lxyxy 1x) tga, tgs = t100 


then we have 


(yxy~!xyxyxyxyxy” xy)te¢,,to2,ts5 ,t31 ,t11 


next Nt1,(ts) 
= Nt1,(ts1 ),t7 
= Nt110,t59 bag ,t7) 


\tao ,tz7o ,(ts3) 


Il 
AZ 


Vt31,t11,ta1,(ta10) 

= Ntoo,(ta7 ),(t101),t71,ta1 
= Nto2,(t2g ),te3,t71,t11 

= Ntgo ,ta9 ,(ta6,t63),¢71,t11 
= Ntag ,(t59 ),t05,t71,t11 
= Ntoa ,(t13 ,to5),t71,t11 
= Nt1o02,(tga),t71,t11 

= Ntog ,tio0 ,(tsi ,t71), ti 
= N(ts),ta7 ,ts1 ,t11 

= N(ts1 ),ta7 ,t31 ,ta1 

= Nt47 ,(t79 ,ti7 ),t31 ,t11 
= Ntg3,(t39 ),ta1 ,ta1 

= Ntg3,(to9 ),t31 ,t11 

= N(tag,tgg),tg2 ,ta1 ,tii 
\t25,,(tg2 ),t31 ,t11 

= Ntos,,(tio0 ),t31 ,t11 


= Nte¢g,,to2,tg5 ,t31 ,ti . 


I 
Z 


By using the same relation conjugated by 


(y~lxy7lxy7lxy7!xy7!xyxy7!x) we have 


(y~ xy! xy~txy7!xy7lxyxy7!x)to3 = tgs ,tg1 
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lxyxy” | xyxyxy)t103,,t7,t23 ta 


then we have (y~ 
next Nty,(ts) 

= Nti,(t31 ),t7 

= Ntu10,ts9 ,(ta1 ,t7) 

= Ntao ,t7o ,(ts3) 

= Nt31,t11,ta1,(ti10) 
\t92,(ta7 ),(tio1),t71,t11 


Nto2,(tag ),t63,t71,t11 


ll 
AZ 


= Ntoo ,t29 ,(ta6,te3),t71,t11 
= Ntag ,(t59 ),to5,t71,t11 
Ntoa ,(ti3 ,to5),t7i,tar 
= Ntjo02,(ts4),t71,t11 

= Ntog ,tio0 ,(tsi ,t71),ta 
N(ts),ti7 ,t31 ,ta1 

= N(ts1 ),ta7 ,t31 ,ta1 

= Nta7 ,(t79 ,ti7 ),ta1 jti 
= Ntg3,(ts9 ),ta1 tu 

= Ntg3,(too ),t31 ,t11 

= N(tag,tgs),ts2 ,t31 jt 
Ntg5,,(tg2 ),t31 ,ta1 

= Ntg5,,(t100 ),t31 ,ta1 
Ntge,,to2,(tss ,t31 ),ta 


= Nt103,,t7,t23 sti . 


I 
Z 


I 
Z 


I 
Z 


1 


xy /xy~'xy7!xyxy) 


Then by using the relation ti = t4 conjugated by (xyxy 
we have t103, = ti10 

then we have Nt},(ts) 

= Nt1,(t31 ),t7 

= Ntuio,ts9 ,(tai ,t7) 

= Ntao ,t7o ,(ts3) 

= Nt31,t11,ta1,(ti10) 

\to2,(ta7 ),(t101),¢71,t11 


Nto2,(tag ),t63,t71,t11 


I 
Z 


I 
Z 


= Ntgo ,ta9 ,(ta6,te63),t71,t11 
= Ntgag ,(ts9 ),t95,t71,t11 
= Ntaa ,(t13 ,t95),t71,t11 
= Ntjo2,(tg4),t71,t11 

Ntog ,ti00 ,(tsi ,t71),ta1 
= N(ts),t17 ,t31 ,ta1 

= N(tg1 ),ta7 ,t31 ,ta1 

= Nta7 ,(t79 ,ti7 ),t31 jt11 
= Ntg3,(tg9 ),ta1 ,t11 

= Ntg3,(to9 ),t31 ,t11 

= N(tag,tgs),tg2 ,t31 ,ta1 
= Ntos,,(tge ),t31 ,t1 


Vt25,,(tio0 ),t31 ,ta1 


I 
Z 


| 
Zz 


| | 
Z's 


= Ntge,,tg2,(tgs tar ),t1i 
= N(t103,),t7,t23 sti 


= Ntiio,t7,te3 ti . 


Next using the relation 
i 


((xy7!xy~txy7!xyxy~txy*x)*)ta9,tios ,tas, = Id 
conjugated by (y~txyxy~!xy~!xyxy~!) we have 


(y~xyxy”xy7!xyxy—')tg2,ta1 = tr10 


1 


then we have (yxyxy” -xyxyx)t62,ta1 ,t7,t23 ,t11 
next Nty,(ts) 

= Nt1,(ts1 ),t7 

= Nti1o,ts9 ,(tai ,t7) 

= Ntao ,t7o ,(ts3) 
Ntgi,ti1,ta1,(ta10) 
\to2,(ta7 ),(t101),t71,t11 
= Ntoe, (tag ),te3,t71,t11 
Ntgo ,ta9 ,(t46,t63),t71,t11 
= Ntog ,(ts9 ),to5,t71,t11 
Ntaa ,(ti3 ,to5),t71,t11 


Nt102,(tga),t71,t11 


Z 


I 
Z 


I 
Z 


I 
Z 


I 
Z 


127 


Using the same relation conjugated by 


N 


Z 


e 
. 
- 
‘ 
- 


Z 


N 
N 


Z 


N 


tas ,tioo ,(tsi ,t71),ta1 
(ts),ti7 ,t31 ti 

(t31 ),t17 ,t31 jt 

ta7 ,(tz9 ,ta7 ),ta1 jt 
tg3,(tso ),ta1 jt 
tg3,(too ),ta1 yt 
(t4o,tgg),tse tsi ,tu1 
t25,,(tg2 ),t31 ,t11 
t25,,(t100 ),t31 ,t11 
tee,,to2,(tss jt31 ),ta1 
(ti03,),t7,t23 ,t11 


(ti10),t7,t23 ,t11 


Ntg2,t41 ,t7,t23 ,ti . 


(yxy” xyxyxyxy) 


gives (yxy~ 


then we have ( 


1 


-1 1 


next Nt1,(ts) 


N 


Z 


N 
N 


Z 


N 
N 


Z 


N 
N 


Z 


N 
N 
N 


t1,(t31 ),t7 

tiio,ts9 ,(ta1 ,t7) 

tao ,t7o ,(ts3) 
t31,ta1,ta1,(ti10) 
to2,(ta7 ),(t101) ,t71,¢11 
to2,(tas ),te3,t71,t11 
too ,t29 ,(ta6,te3),t71,ta1 
toa ,(ts9 ),tos,t71,t11 
tea ,(ti3 ,to5),t71,ta1 
t102,(ts4),t71,t11 

tog ,tio0 ,(te1 ,t71),ti 
(ts),ti7 ,t31 ti 

(t31 ),t17 ,t31 jt 


ta7 ,(tz9 ,ti7 ),t31 ti 


xyxyxyxy)tg3 = tay ,t7 


y'xyxy~'xy—')tg7,tg3,ta3 ta 
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By using the same relation conjugated by 


(y~txyxy7txy7!xyxy 
(y—txyxy~!xy7!xyxy 


then we have (yxyxyxy— 


= 
_ 
< 
- 


Z 


e 
- 
. 
e 
. 


tg3,(ts9 ),t31 jt 
tg3,(too ),ta1 yt 
(t4o,tgg),tse ,ts1 ,tu1 
t25,,(tg2 ),t31 ,t1 
t25,,(tioo ),ta1 ,tar 
tee,,to2,(tss ,t31 ),ta1 
(tio3,),t7,ta3 ,ta1 
(ti10),t7,t23 ,ta 
te2,(ta1 ,t7),te3 ,ta1 


t37,tg3,te3 jt - 


1 


next Nti,(ts) 


N 


Z 


N 
N 


Zz 


N 
N 


Z 


N 
N 


Z 


. 
< 
- 
. 
- 
_ 


t1,(t31 ),t7 

tiio,ts9 ,(ta1 ,t7) 

tao ;t7o ,(ts3) 
t31,ta1,t41,(t110) 
to2,(ta7 ),(t101) ,t71,¢11 
to2,(tas ),te3,t71,t11 
too ,t29 ,(ta6,te3),t71,ta1 
toa ,(ts9 ),tos,t71,t11 
tea ,(ti3 ,to5),t71,ta1 
t102,(ts4),t71,t11 

tog ,tioo ,(tei ,t71),ti 
(ts),ta7 ,ts1 ,t11 

(t31 ),t17 ,t31 jt 

taz7 ,(t79 ,t17 ),t31 sta 
tg3,(ts9 ),ta1 ,ta 
tg3,(too ),ta1 ,ta 


(tag,tgg),tge ,t31 ti 


1) gives 
tio = ta7,tes 


xy “xyxy 
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Next using the same relation conjugated by 


(y—txyxy7!xy7!xyxy 


(y—lxyxy”lxy~!xyxy 


N 


Z 


. 
- 
. 
e 
- 
_ 


t25,,(tg2 ),t31 ,t1 
to5,,(tioo ),ta1 tas 
te6,,to2,(tgs ,ta1 ),tar 
(tio3,),t7,t23 ,t11 
(ti10),t7,t23 ,ta1 
te2,(ta1 ,t7),te3 ,ta1 
(t37,tg3),tas ti 


tiio,ta3 jti . 


then we have 


(xyxy “xy xy xy xyxy 


1) gives 


'\t60,ta1 = tio 


1 1 1 1 


next Nt1,(ts) 


. 
. 
- 
. 


ZZ 


N 
N 


Z 


N 
N 


Z 


. 
‘ 
. 
. 
- 


Zz 


t1,(ta1_),t7 
t110,t59 ,(ta1 ,t7) 
tao ;tzo ,(tg3) 


t31,t11,t41,(t110) 


\tg2,(taz ),(tio1),t71,t11 


too,(tas ),tes,t71,t11 
too ,t29 ,(ta6,te3),t71,ta1 
toa ,(ts9 ),tos,t71,t11 
tea ,(ti3 ,to5),t71,¢11 
t102,(ts4),t71,t11 

tas ,tioo ,(tsi ,t71),ta1 
(ts),ti7 ,t31 ti 

(tsi ),ta7 ,ts1 ta 

ta7 ,(tz9 ,ti7 ),ta1 tas 
tg3,(tso ),ta1 ,ta 
tg3,(to9 ),ta1 ,ta 
(tao,tgg),tse ,ts1 ,t11 


t25,,(ts2 ),t31 ,t1 


xy)te2,ta1 ,te3 ti 
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Using the relation t; = t4 conjugated by 


Z 


Vt25,,(tio0 ),t31 ,ta1 


Z 


Nteg,,to2,(tas ,t31 ) ti 
N(ti03,),t7,t23 tar 
N(t110),t7,t23 ,t11 
Ntg2,(tai ,t7),to3 ,ta1 
N(t37,tg3),t23 ,t11 
N(t110),23 ,t11 


Ntg2,t41 ,t23 ,ti . 


Z 


1 1 1 


(yxy 'xy~!xy7!xyxy—') gives to3 = t73 
then we have Nt},(ts) 


Nt1,(t31 ),t7 

Nti10,t59 ,(ta1 ,t7) 

Ntao ,t70 ,(ts3) 
Ntsi,ta1,ta1,(ti10) 
\to2,(ta7 ),(t101),t71,t11 
Nto2,(t2s ),te3,t71,t11 
Ntoo ,t29 ,(ta6,te3),t71,t11 
Ntoa ,(ts9 ),tos,tri,ti 
Ntoa ,(t13 ,t95),t71,¢11 
Nt102,(ts4),t71,ta1 

Ntgg ,tioo (tai ,t71),t11 
N(ts),t17 ,t31 ;ta1 

N(t31 ),t17 ,t31 ,tar 
Ntaz ,(t7o ,ti7 ),t31 ,t11 
Ntgs,(ts9 ),t31 ,t11 
Ntg3,(to9 ),t31 ,t11 
N(tag,tgs),ts2 ,t31 ,tar 


Ntas,,(tg2 ),t31 ti 


Zi Zz 


Z 


Z 


ZZ 


Vt25,,(tio0 ),t31 ,t11 
Nt6e,,to2,(tgs ,t31 ),t11 


N(t103,),t7,t23 ,t11 


Z 
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= N(ti10),t7,ta3 ,t11 
Ntg2,(tai ,t7),t23 ,ta1 
= N(t37,tg3),t23 ,t11 

= N(t110),t23 ,ta1 


Nt62,ta1 ,(t23 ),t11 


I 
Z 


I 
Z 


= Ntge,ta1 ,t73,t11 - 
Using the relation 
1 


xyxy‘xy*x)3)tag,t105 ,tas, = Id 
1 


((xy7txy~*xy 
conjugated by (yxyxy'xyxyxyxyxy‘) gives 
(yxyxy7!xyxyxyxyxy7!)ta1 ,t73,t19 = Id 
then we have 


xyxylxy7!x)te7 ,tio ,tu 


(xyxy_ 
next Nty,(ts) 

= Nti,(t31 ),t7 

= Nti1o,ts9 ,(tai ,t7) 

= Ntao ,t7o ,(ts3) 
Ntgi,ti1,ta1,(ta10) 
Vtg2,(ta7 ),(ti01),t71,t11 
= Ntoe, (tag ),te3,t71,t11 
Ntgo ,t29 ,(t46,t63),t71,t11 
= Ntaa ,(ts9 ),t05,t71,t11 

= Ntag ,(tig ,to5),t71,t11 
Nt102,(tg4),t71,t11 

= Ntgg ,ti00 ,(ts1 ,t71),t11 
= N(ts),t17 ,t31 ,ta1 

= N(tg1 ),t17 ,ta1 ,ti 

= Nta7 ,(t79 ,t17 ),t31 ,ta1 
= Ntg3,(t39 ),t31 ta 

= Ntg3,(tg9 ),t31 ta 

= N(t4g,tgg),tge ,t31 ,ti1 

= Ntg5,,(tg2 ),t31 ,ta 


Ntgs5,(tio0 ),t31 ,t11 


Z 


I 
Z 


I 
Z 


I 
Z 


I 
Z 


I 
Z 
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= Ntge,,to2,(tgs jt31 ),ti1 
N(t103,),t7,t23 ,t11 

= N(t110),t7,t23 ,ta1 
Nis Carte) a ce 
N(t37,tg3),t23. ,ta1 

= N(tri0),t23 ,t1 

= Ntgo,ta1 ,(ta3 ), ti 

= Ntoe,(ta1 ,t73),t11 

= Nto7 ,tio ,ti . 


I 
Z 


I 
Z 


Using the relation ty = t4 conjugated by 
(yxy~*xy~'xy~xyxy”'x) gives tio = tse 
then we have Nt},(ts) 

= Ntj,(t31 ),t7 

= Ntiio,tso ,(ta1 ,t7) 

= Ntao ,t7o ,(ts3) 

= Ntgi,ta1,ta1,(ti10) 

= Ntg2,(ta7 ),(t101),t71,t11 

= Nto2,(tes ),te3,t71,t11 


= Ntgo ,t29 ,(ta6,te3),t71,ta1 


| 
Zz 


| 
Zz 


I 
Z 


Ntog ,(t59 ),to5,t71,t11 
= Ntoa ,(t13 ,to5),t71,t11 
= Nt1o02,(tga),t71,t11 

Ntog ,ti00 ,(tsi ,t71),ta1 
= N(ts5),ti7 ,ta1 jt 

= N(tg1 ),ta7 ,t31 ,ta1 

= Nta7 ,(t79 ,ti7 ),t31 jt11 
= Ntg3,(t39 ),t31 ,t11 

= Ntg3,(to9 ),t31 ta 
N(tag,tgg),tg2 ,t31 ,ti1 
= Ntg5,,(tg2 ),t31 ,ti 


Vt25,,(tio0 ),t31 ,t11 


I 
Z 


I 
Z 


I 
Z 


Nt¢e,,to2, (tgs ,t31 ),t11 


I 
Z 
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= N(tio3,),t7,t23 ,ta1 
= N(ti10),t7,t23 ,t11 

= Ntee,(tar ,t7),t23 ,t11 
= N(t37,tg3),t23 ,t1 
N(ti10),t23 ,tu1 

= Ntoo,ta1 ,(ta3 ),ti 
= Ntoe,(ta1 ,t73),ta1 

= Nto7 ,(tio ),ta1 


= Nto7 ,t36,t11 . 


I 
Z 


| 
Zz 


Next using the relation 
1 


xyxy_/xy*x)3)tag,t105 ,tes, = Id 
Ixy txyxy) gives 
(xyxyxyxyxy”!xy~!xyxy)ta7 ,t36,to = Id 


next we have (y~!xy~!xy~!xy~!xyxy7!)tg,t11 


((xy7txy~*xy 
conjugated by (xyxyxyxyxy— 


next we have Nt1,(ts) 

= Nti,(t31 ),t7 

Nt1i0,t59 ,(ta1 ,t7) 

= Ntao ,t7o ,(ts3) 

= Nt31,t11,t41,(ti10) 
Ntgo,(ta7 ),(t101),t71,t11 
= Nto2,(teg ),te3,t71,t11 


= Ntgo ,t29 ,(tae,te3),t71,ta1 


I 
Z 


I 
Z 


I 
Z 


Ntoa ,(ts9 ),to5,t7i,ti 
= Ntoa ,(ti3_ ,to5),t71,t11 
= Ntio2,(tga),t71,ta1 

Ntgg ,tioo (tai ,t71),t11 
= N(ts),ti7 ,ts1 ,tas 

= N(ta1 ),taz ,t31 jti1 

= Ntaz ,(t7o ,ti7 ),t31 ,t11 
= Ntg3,(tg9 ),t31 ,t11 

= Ntg3,(to9 ),t31 ,t11 

= N(t4o,tgg),tse ,ts1 ,tu 


I 
Z 
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= Ntg5,,(tge ),t31 ,ti 
Ntas,,(tio0 ),t31 ,t11 
= Ntge,,to2,(tgs jta1 ),ti1 
= N(t103,),t7,t23 ,t11 

= N(t110),t7,t3 ,t11 

= Ntge,(tar ,t7),t23 ti 
= N(t37,tg3),te3 ,ta1 

= N(t110),t23 .t1 

= Nteo,ta1 ,(t23 ),ta 

= Ntee,(tar ,t73), ta 

= Nto7 ,(tio ),ta1 
= N(ta7 ,t36),ta1 
= Nto,ti1 

= N(tijts)o "9 
Choose 16 from {16, 45, 33, 98, 44, 52, 49, 21, 83, 97} 


I 
Z 


| 
Z 


| 
Zz 


1 


xyxy aya) € [1,5] 


Using the relation tj = t4 conjugated by 


(y—lxy—lxyxyxy—txyxy71) gives ts = t31 


then we have Nt},(ts),ti6 
= Ntj,ts1 ,tie. 


Using the relation 
1 


xyxy/xy*x)3)tag,t105 tas = Id 
1 


((xy7"xy7!xy 
conjugated by (xy~ 
i 


XyXyXyxyx) gives 


XyXyxyxyx)tg1 ,tio3 = t31 
1 


(xy 
then we have (xy 
next Nt1,(ts),t16 
= Nt1,(t31 ),t16 


= Nte1 ,tg1 ,t103,t16. 


xyxyxyxyx)t61 ,tg1 ,t103,t16 


Using the same relation conjugated by 


(xyxy—!xyxyxyxyxy!xy7!) gives 


(xyxy”!xyxyxyxyxy ‘xy ~')ti03,t16,t7 = Id 
then we have (yxy~!xy~!)tgg ,tig,t7 


next Nt1,(ts),t16 
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= Nti,(tsi ),t16 

= Ntgi ,ts1 ,(t103,t16) 

= Ntgog ,tig,t7. 

Using the same relation conjugated by 
(y—lxy7lxyxyxyxyxy!x) gives 
(y~xy~!xyxyxyxyxy”'x)tae ,tag = t7 
then we have (xy 

next Nt1,(ts),t16 

= Nti,(taz ),t16 

= Nte1 ,ts1 ,(t103,t16) 

= Ntgo ,tis,(t7) 


= Ntaz ,t74,te6 ,ta9. 


lxyy~lxy—lxyxyxy!xy)tar ,tza,tag ,tag 


Again using the same relation conjugated by 
((yxy~*xy~*x)?) gives 
((yxy~"xy~*x)?)tza,tae tsa = Id 


lxyx)teo ,t34,tao 


then we have (xyxyxyxyxy_ 
next Nt1,(ts),ti6 

= Nti,(ts1 ),ti6 

= Ntg1 ,tg1 ,(ti03,t16) 

= Ntgo ,tis,(t7) 

= Nta1 ,(t74,t26 ),ta9 


= Nt¢o ,t3a,tag. 


| 
Zz 


Using the same relation conjugated by 
(xyxy~xyxyxyxyx) gives 

(xyxy7? 
which gives us (yxy~!xyxy 
next Nt1,(ts),t16 

= Nt1,(ts1 ),t16 

= Ntei ,tsi ,(t103,t16) 

= Ntgo ,tis,(t7) 

Ntai ,(tz4,t26 ),tao 

Nteo ,t34,(ta9) 


XYXYXYXYX)t49,ta9 ,tg5 = Id 


Ixy~lxyxyxy)ta,ts6 ,tgs ,tao 


= Nta,ts6 tgs ,t20 - 
Using the relation tj = t4 conjugated by 


lxyxy) we get ts = tgs 


(yxyxy— 
next we have Ntj,(ts),ti6 

= Nti,(taz ),t16 

= Ntei ,tsi ,(t103,t16) 

= Ntgg ,tis,(t7) 

= Ntai ,(tza,t26 ),ta9 

= Nt6o ,ts4,(t49) 

= Nt4,(ts6 ),tg5 ,t2o 

= Ntz4,tgs tgs ,teo 

= Nt4,(tgs )?,t20 

= Ntg,tao 

= N(ty,ts)(eyry 'eyry ayy) ¢ [15] 

Choose 5 from {1, 2, 69, 13, 89, 5, 70, 47, 18, 86, 23, 48, 93, 109, 

10, 95,91, 53, 81, 31, 28, 36, 59, 51, 73, 65, 46, 4, 11, 67} 

Ntitsts 

= Nti(ts)? 

= Nt; € [1] 

Choose 3 from {3, 8, 76, 82, 35, 99, 103, 29, 24, 107, 25, 68, 58, 78, 41,61, 101, 


88, 32, 60, 85, 66, 43, 63, 87, 30, 40, 102, 108, 90, 110, 77, 14, 64, 80, 71, 
55, 100, 75, 22, 56, 62, 38, 17, 27, 54, 96, 92,106, 104, 6, 57, 34, 79, 84, 74, 12, 


39, 9, 26} 
Using the relation t; = t4 conjugated by 
(y—lxy~txyxyxy7 ixyxy7*) we have ts = t31 


next we have Ntj,(ts),tg 
= Nti,t31 ,t3. 


Next we will use the relation ( 


(xy~ xy! xy7!xyxy~!xy*x)3)ta9,t1o5 tes = Id 


conjugated by 
(xy~lxyxyxyxyx) gives 


(xy~!xyxyxyxyx)tgi ,tio3 = t31 
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138 


we have (xy~!xyxyxyxyx)te1 ,tg1 ,ti03,t3 
next Nt1,(ts),tg 

= Nti,(ts1 ),ts 

= Nte1 ,tgi ,tio3,ts- 


By using the same relation we have 


(xyxy”'xyxyxyxyxy” xy) 


which gives 
(xyxy” 'xyxyxyxyxy”/xy7!)tgo = tio3,t3 


‘xy !xyx)t100 ,to7,tso 


then we have (yxyxyxy— 
next Nt1,(ts),t3 

= Nti,(ts1 ),ts 

= Nte1 ,ts1 ,(t103,t3) 

= Nty00 ,t97,tgo - 


By using the same relation conjugated by 


(y~lxy7txyxy7lxy7lxy7txy7!x) 


gives (y~!xy~!xyxy~/xy~!xy 


then we have 


1 


xy x)ts0,tao tao = Id 
(y-*xy~txyxy*xy~*xy7")t76 ,tis,tso,tao 

next Nt1,(ts5),t3 

= Nti,(t31 ),ts 

= Nte1 ,ts1 ,(t103,t3) 

= Nt1o00 ,t97,(tso ) 


= Ntve ,tig,tso,tao - 


Using the same relation conjugated by 
(yxyxyxyxyxy” !xyx) 
gives (yxyxyxyxyxy_ 
then we have (y-txy—~!xy~!xyxy~!xyx)tio1, tio, ti9, too, t7g 
next Nty,(t5),t3 

= Nti,(t31 ),ts 

= Nte1 ,tgi ,(t103,t3) 

= Nt1o00 ,t97,(tso ) 

= Ntve ,tis,tso,(tao ) 


lxyx)tg9 st7g = tao 


= Ntjo1,t10 ,ti9 ,to9 ,t7g. 
1 


1 


Using the relation t; = t4 conjugated by (xy 
then Ntj,(ts),t3 

= Nti,(taz ),t3 

= Ntg1 ,tg1 ,(t103,t3) 

= Ntioo ,to7,(tso ) 

= Nt7e ,tis,tso,(tao ) 


= N(t101),t10 ,ti9 ,to9 ,t7g 


= Nt¢3,t10 ,t19 ,to9 ,t7s. 


Next using the relation 
1 


((xy7xy7!xy7!xyxy—!xy*x)?)t49,t105 ,tas = Id 
conjugated by (xyxy—') gives (xyxy~')t4a,ti7 = t63 
then we have 


(xy~xyxy7lxy~!xyxy!x)ta2,t17 ,tio tig ,tog ,t7s 


next we have Nti,(ts),t3 

= Nt1,(t31 ),t3 

= Ntg1 ,ts1 ,(t103,t3) 

= Ntio0 ,to7,(tso ) 

= Ntve ,tis,tso,(tao ) 

= N(t101),t10 ,t19 ,to9 ,tzg 
= N(te3),t10 ,ti9 ,too ,tzs 


= Nt4o,t17 ,t10 ,t19 ,to9 te. 


Using the same relation conjugated by 


(xyxyxyxyxytxy~!xyxy—') gives 


(y~'xyxy7xy7txy7!xy7"xyxy)t3g ,teo,ti9 sto9 str 
then Ntj,(ts),ts 

= Nt1,(t31 ),t3 

= Ntg1 ,tg1 ,(t103,t3) 

= Ntioo ,to7,(tso ) 

= Nt7e ,tis,tso,(tao ) 


= N(t101),t10 ,t19 ,to9 ,t7g 


| 
Zz 


I 
Z 


N(te3),t10 ,ti9 ,to9 ,t7g 


xy lyy 


xy 


1 


xyx) we have tio1 = t63 
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= Ntao,(t17 ,t10 ),t19 ,to9 ,t7g 
= Ntgg ,teg,tio ,to9 ,t7g. 


By using the same relation conjugated by 


(y~'xyxy”!xyxyxyxyxy) gives 


(y-xyxy”xyxyxyxyxy)ts1 ,t34 = teo 
then we have 


(yxyxyxy ‘xy~')ta7 ,ts1 ,taa,tig ,to9 ,tzg 


next Nt1,(ts5),tg 

= Nt1,(tgi ),ts 

= Ntg1 ,tg1 ,(t103,t3) 
= Ntioo ,to7,(tso ) 
= Ntve ,tis,tso,(tao ) 


= N(t101),t10 ,t19 ,to9 ,t7g 


| 
Z 


I 
Z 


N(t63),t10 ,ti9 ,to9 ,t7g 
= Nta2,(ti7 ,t10 ),t19 ,to9 ,t7g 
Nt3g _,(te9),t10 ,to9 ,t7g 


= Nt47 ,t51 ,t34,t19 ,to9 ,tzg. 


Next by using the same relation conjugated by 


(xy—lxy~txy—!xy7!xyxy7!x) gives 


Gaye tag ey tap agyacy tas = tate 


then we have 

(xy *xyxy!xyxyxyx)t7s,t102,ta4,to9 ,t7s 
then Ntj,(ts),ts 

= Nt1,(tg1 ),ts 

= Ntg1 ,tg1 ,(t103,t3) 

Ntioo ;t97,(tso ) 

= Ntze ,t1s,t50,(tao ) 


= N(tio01),t10 ,ti9 ,to9 ,t7g 


I 
Z 


I 
Z 


N(t63),t10 ,ti9 ,to9 ,t7g 
= Ntaz,(t17 ,t10 ),t19 ,to9 ,t7g 
Ntgg ,(te9),t10 ,to9 ,t7s 


Ntaz ,t51 ,(t34,t19 ),to9 ,t7g 
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= Ntzg,tio2,taa,too ,t78. 

By using the relation t; = ta conjugated by (yxy~!xy~!xy~!xy7!) gives taa = ta9 
then we have Ntj,(ts),ts 

= Ntz,(t31 ) ,tg 

= Nte1 ,ts1 ,(t103,t3) 

= Ntioo ,to7,(tso ) 

= Ntve ,tis,tso,(tao ) 

= N(t101),t10 ,t19 ,too ,t7s 

= N(t63),t10 ,ti9 ,t99 ,t78 

= Nt4o,(ti7 ,t10 ),ti9 ,too ,t7s 


Nt3g ,(t69),t10 ,to9 ,t7g 


| 
Z 


I 
Z 


= Nta7 ,ts1 ,(t3a,ti9 ),to9 ,t7g 


Nt7g,t102,(t44),to9 ,t7g 


= Nt7g,t102,t20 ,to9 ,t7s. 


Using the relation 
1 


((xy7*xy7!xy7!xyxy~!xy*x)*)t49,t105 jtas = Id 
conjugated by 

(xy—lxyxyxyxy/) gives 
(xy~'xyxyxyxy7')tga,te1 = tao 


then we have 


(y-txyxy~txy~!xy71)ta4,tis ,tga,ter ,tog ,tzg 


next Nt1,(ts5),t3 

= Nti,(t31 ),t3 

= Nte1 ,ts1 ,(t103,t3) 
= Nt1o0 ,t97,(tso ) 


Ntz6 ,tig,tso,(tao ) 


Z 


I 
Z 


= N(tio1),t10 ,t19 ,to9 ,t7s 
= N(t63),t10 ,ti9 ,to9 ,t7s 
= Nta2,(ti7 ,t10 ),t19 ,to9 ,t7s 
= Ntgg ,(te9),t10 ,too ,t7s 


Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


Nt7g,ti02,(t44),to9 ,t7g 


I 
Z 
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= Nt7g,t102,(t20 ),to9 ,t7g 
= Ntag,ti3 ,tga,te1 ,to9 ,t7. 


Using the same relation conjugated by 


(y~'xyxyxy!xy~'xy7") gives 


(y~!xyxyxy7lxy~!xy—")t39 = tar ,too 


next we have ((y~'x)°)t106 ,tos,t103,t30,t78 
then Nt ,(ts),t3 

— Ntz,(t31 ) ,t3 

= Ntgi ,tsi ,(t103,t3) 

= Nt1o00 ,t97,(tso ) 

= Nt7ze ,tis,tso,(tao ) 

= N(t101),t10 ,ti9 ,to9 ,t7g 

= N(t63),t10 ,ti9 ,to9 ,t7g 


= Nta2,(t17 ,t10 ),t19 ,to9 ,t7g 


I 
Z 


\t3s ,(te9),t10 ,to9 ,t7g 
= Ntu47 ,t51 ,(t34,tig ),too ,t7s 
= Nt7g,ti02,(t44),to9 ,t7g 


= Nt7g,t102,(t20 ),to9 st7g 


Nt4a,ti3 ,tga,(ta1 ,to9 ),t7s 


= Ntio6 ,t98,t103,t30,t7s. 
Then by using same relation conjugated by 


(yxyxyxyxyxy_ Lat xy) gives 


1 


(yxyxyxyxyxy” /xy~!xy)tg7,ti9 = tio6 


then we have 


(yxy~xy7!xy7!xy7!xyxy7")to7,t19 ,tos,t103,t30,t78 


then Ntj,(ts),ts 

= Nt1,(t31 ),t3 

= Ntg ,tg1 ,(t103,t3) 
Ntioo ;t97,(tso ) 

= Ntve ,tis,tso,(tao ) 
N(t101),t10 ,t19 ,too ,t7s 


N(te3),t10 ,ti9 ,to9 ,t7g 


I 
Z 


I 
Z 


Nt42,(tiz ,tio ),t19 ,to9 ,t7g 


I 
Z 


Ntgg ,(te9),t10 ,to9 ,t7g 
= Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


= Nt7vg,ti02,(t44),to9 ,t7g 


I 
Z 


Nt7g,t102,(t20 ),to9 ,t7g 


= Ntaa,ti3 ,tga,(ta1 ,tog ),t7g 


N(t106 ),t98,t103,t30,t78 


= Nto7,ti9 ,to8,t103,t30,t7s. 
Using the same relation conjugated by 


(xyxy~!xyxyxy~/xyx) gives 


(xyxy~'xyxyxy~!xyx)ti0g = tio ,tog 
then we have 


(yxy 'xyxyxyxyxy”'xy~*)ti02,t108 ,t103,t30,t78 
next Nt1,(ts5),t3 

= Nt1,(tg1 ),ts 

= Ntg ,tg1 ,(t103,t3) 

Ntioo ;t97,(tso ) 

= Nt7ze ,tis,ts0,(tao ) 


= N(ti01),t10 ,ti9 ,to9 ,t7g 


I 
Z 


I 
Z 


N(t63),t10 ,ti9 ,to9 ,t7s 
= Nt42,(ti7 ,t10 ),ti9 ,too ,t7s 
= Ntgg ,(te9),t10 ,too ,t7s 
= Ntaz ,ts1 ,(t34,t19 ),to9 ,t7s 
= Nt7g,t102,(t44),to0 ,t7s 
= Nt7s,t102,(t20 ),to9 ,t7s 
= Ntaa,tiz ,tga,(tar too ),t7s 


= N(t106 ),t9s,t103,t30,t78 


Nto7z,(ti9 ,tog),t103,t30,t78 


= Nt1o02,t108 ,t103,t30,t78- 


Using the relation t; = t4 conjugated by (yxyxyxy 


then Ntj,(ts),t3 
= Nti,(tg1 ),t3 


xy lxy) we have t1190 = t103 
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Using the same relation conjugated by (xyxy— 


N 


Z 


N 
N 


Z 


: 
. 
- 
: 
. 
. 
. 
7 


Z 


N 


ter ,ts1 ,(t103,ts) 

t100 ;t97,(tso ) 

t76 ,tis,ts0,(tao ) 
(ti01),t10 ,ti9 ,to9 ,t7g 
(t63),t10 ,ti9 ,too ,tzs 
t42,(ti7 ,tio ),ti9 ,to9 ,t7s 
ts ,(te9),t10 ,too ,t7s 

ta7 ;ts1 ,(t34,ti9 ),too ,t7g 
t7g,t102,(t44),to0 ,t7s 
t7g,t1o2,(t20 ),t99 ,t7s 
taa,ti3 ,tga,(ta1 ,too ),t7s 
(tio6 ),tos,ti03,t30,t78 
to7,(ti9 ,tog),t103,t30,t78 
tio2,taos ,(t103),t30,t78 


t102,t108 ,t110,t30,t7s. 


then Nt ,(ts),t3 


N 
N 


Z 


N 
N 


Z 


. 
. 
_ 
. 
‘ 
* 
. 


Z 


t1,(t31 ),ts 

ter ,ts1 ,(t103,ts) 

t100 ;t97,(tso ) 

t7e ,tis,tso,(tao ) 
(t101),t10 ;ti9 ,to9 ,t7g 
(te3),t1o ,t19 ,too ,tzs 
t42,(ti7 ,t1o ),ti9 ,too ,t7s 
ts ,(te9),t10 ,too ,t7s 

ta7 ;ts1 ,(t34,ti9 ),too ,t7g 
t7g,t102,(t44),to9 ,t7s 
t7s,t102,(t20 ),to9 ,t7g 
ta4,ti3 ,tsa,(t21 ,too ),t7s 
(tio6 ),tos,t103,t30,t78 
to7,(ti9 ,tog),ti03,t30,t78 


t102,t108 ,(t103),t30,t78 


1 


xy) we have t30 = t17 
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= Ntio02,t108 ,t110,(t30),t78 
= Ntjio2,t108 ,ti10,t17 ,t7s. 


Next we will use the relation 
1 


((xy~ xy! xy~lxyxy~!xy*x)?)t49,t105 ,ta5 = Id 
ee 


conjugated by (y- "xy -xyxyxyxyxy) gives 


lxy~txyxyxyxyxy)tioe ,t79 = ti10 


(y~ 
then (y~!xy~!xyxy—!)te2 ,t30,t106 ,t79 ,t17 ,t7s 
then Ntj,(ts),ts 

= Nti,(t31 ),t3 

= Ntg1 ,tg1 ,(t103,t3) 

= Ntioo ,to7,(tso ) 

= Ntve ,tis,ts0,(tao ) 


= N(t101),t10 ,ti9 ,to9 ,t7g 


| 
Z 


| 
Z 


= N(te3),t10 ;ti9 ,to9 ,t7g 
= Nt4o,(t17 ,t10 ),t19 ,to9 ,t7s 
= Ntgg ,(te9),t10 ,to9 ,t7s 
= Nta7 ,t51 ,(t34,t19 ),to9 ,t7s 
= Nt7g,t102,(t44),to9 ,t7g 
= Nt7g,tio2,(t20 ),to9 ,t7s 
= Ntaa,ti3 ,tga,(ta1 too ),t7s 
= N(t106 ),t98,t103,t30,t78 


Nto7z,(ti9 ,tog),t103,t30,t78 


| 
Zz 


= Ntio02,t108 ,(t103),t30,t78 


= Nt102,t108 ,t110,(t30),t7s 


| 
Z 


\t102,t108 ,(ti10),t17 ,t7s 


= Ntge2 ,t30,t106 ,t79 ,ti7 ,t7s. 
By using the same relation conjugated by 
(yxyxyxy txy—!xy) gives 


lxy~lxy)t39 = t79 ,t17 


(yxyxyxy” 
next we have (y~!xy~!xy~!xyxy~!xy~!xy)tsg,t15 ,taa,t3q ,t7g. 
Then Nty,(ts),t3 


= Nt1,(t31 ),ts 


By using the relation t; = t4 conjugated by ( 


Nte1 ,ts1 ,(t103,t3) 
Ntioo ;t97,(tso ) 

Nt7ze ,tis,tso,(t4o ) 
N(t101),t10 ,ti9 ,to9 ,t7g 


N(te3),t10 ,ti9 ,to9 ,t7g 


Z 


Z 


Nt42,(tiz7 ,tio0 ),ti9 ,to9 ,t7s 
Ntgg ,(te9),t10 ,to9 ,t7s 
Nta7 ,t51 ,(t34,t19 ),too ,t7s 
Nt7g,t102,(t44),to9 ,t7s 
Ntzg,t102,(t20 ),too ,t7s 
Ntaa,ti3 ,tga,(ta1 too ),t7s 
N(t106 ),t9s,t103,t30,78 


Nto7z,(ti9 ,tog),t103,t30,t78 


Z 


Nt102,t108 ,(t103),t30,t78 


Nti02,t108 ,t110,(t30),t78 


Z 


\t102,t108 ,(ti10),t17 ,t7s 


Nt22 ,t30,t106 ,(t79 ,t17 ),t78 


Ntsg,ti5 ,ta4,t39 ,t7s. 


therefore we have Nty,(ts),ts 


Nt1,(tg1 ),t3 

Ntge1 ,ts1 ,(t103,t3) 
Ntioo ;t97,(tso ) 

Ntze ,tis,tso,(tao ) 
N(t101),t10 ,t19 ,to9 ,t7g 


N(te3),t10 ,ti9 ,to9 ,t7g 


Z 


Z 


Nt42,(ti7 ,tio ),t19 ,to9 ,t7s 
Ntgg ,(t69),ti0 ,to9 ,t7s 
Nta7 ,ts1 ,(t34,t19 ),to9 ,t7s 
Nt7g,tio2,(ta4),too ,t7g 


Nt7g,t102,(t20 ),to9 ,t7g 


Nta4,t13 ,tg4,(ta1 ,to9 ),t78 


yxy xy” !xy~txy 


.) we have ta = tao 
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N 


Z 


N 
N 


Z 


N 
N 
N 


(ti06 ),tos,t103,t30,t78 
to7,(ti9 ,tos),t03,t30,t78 
tio2,taos ,(t103),t30,t78 
tio2,tios ;t110,(t30),t7s 
tio2,tios ,(ti10),t17 ,t78 
t22 ,t30,t106 ,(tz9 ,t17 ),t7s 
tss,tis ,(ta4),t30 ,t7g 


ts5g,tis ,tao ,t39 ,t7s. 


Next using the relation 


(xy "xy7!xy 
conjugated by ( 


then we have (y~!xy~'xyxy~')ta2 tog ,ta1 ,ta0 ,t39 ,t7s 


1 


-1 1 


1 1 


then we have Ntj,(ts),ts 


Z 


N 
N 


Z 


N 
N 


Z 


: 
- 
_ 
. 
: 
. 
. 
i 


Z 


N 


t1,(t31 ),ts 

ter ,ts1 ,(t103,ts) 

t100 ,t97,(tso ) 

tz6 ,tis,tso,(tao ) 
(ti01),t10 ;ti9 ,to9 ,t7g 
(t63),t10 ,ti9 ,too ,tzs 
t42,(ti7 ,t1o ),ti9 ,too ,t7s 
ts ,(te9),t10 ,too ,t7s 

ta7 ;ts1 ,(t34,ti9 ),too ,t7g 
t7g,t102,(t44),to9 ,t7s 
t7s,t1o2,(t20 ),t99 ,t7s 
ta4,ti3 ,tga,(t21 ,too ),t7s 
(tio6 ),tos,ti03,t30,t78 
to7,(ti9 ,tog),ti03,t30,t78 
tio2,taos ,(t103),t30,t78 


tio2,tios ,t110,(t30),t7g 


\t102,t108 ,(ti10),t17 ,t7s 
7 


t22 ,t30,t106 .(tz9 ,t17 ),t78 


xyxy /xy*x)3)tag,ti05 ,t25 = Id 


y Xyxyxy “xy “xy 


1 1 1 


(y—'xyxyxy~'xy~!xy~")tgo ,te1 = tis 
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= Ntss,tis ,(ta4),ts9 ,t7s 

= Ntss,(tis ),t20 ,t39 ,t7s 

= Nt22 ,to9 ,t21 ,t20 ,t39 ,t78. 

Next by using the same relation conjugated by 
(xy7*xyxyxyxy') 

gives (xy~!xyxyxyxy')t21 ,te9 ,t7o = 1 then we have 
((y~*xyx)?)tra,tz6,t77 st39 st78 

next Nt1,(ts5),tg 

= Nt1,(t31 ),t3 

= Ntg1 ,ts1 ,(t103,t3) 

Ntioo ;t97,(tso ) 

= Ntve ,tis,ts0,(tao ) 


= N(tio1),t1o0 ,ti9 ,to9 ,t7g 


I 
Z 


I 
Z 


N(t63),t10 ,ti9 ,to9 ,t7g 
= Nt42,(ti7 ,t1o ),ti9 ,too ,t7g 
= Ntgg ,(te9),t10 ,too ,t7s 
= Ntaz ,ts1 ,(ts4,t19 ),to9 ,t7s 
= Nt7g,t102,(t44),to0 ,t7s 
= Nt7sg,ti02,(t20 ),to9 ,t7s 
= Ntaa,tiz ,tga,(ta1 tog ),t7s 
= N(t106 ),t98,t103,t30,t78 


= Nto7,(ti9 ,tog),t103,t30,t78 


I 
Z 


Nt102,t108 ,(t103),t30,t78 


= Nt102,t108 ,t110,(t30),t7s 


I 
Z 


\ti02;tao8 ,(t110),t17 ,t7s 

= Nt2e ,t30,t106 ,(t79 ,ta7 ),t7s 
= Ntsg,tis ,(ta4),t39 ,tzs 

= Ntss,(tis ),t20 ,ts9 ,t7s 


= Ntge ,to9 ,(ta1 ,ta0 ),ta9 ,t7g 


= Ntva,tg6,t77 ,ta9 ,t7s. 
Then by using the relation tj = t4 conjugated by 


(yxy—txy—!xy—!xyxy7!x) we have t3g = tio 


then Ntj,(ts),ts 

= Nti,(tsz ),ts 

= Ntg1 ,tg1 ,(t103,t3) 
= Ntioo ,to7,(tso ) 


Ntv6 ,tig,tso,(tao ) 


Z 


I 
Z 


= N(t101),t10 ,t19 ,t99 ,t7s 
= N(te3),t10 ;ti9 ,too ,t7g 
= Nta2,(t17 ,t10 ),ti9 ,to9 ,t7s 
= Ntgg ,(te9),t10 ,to9 ,t7s 


= Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


| 
Zz 


= Nt7g,t102,(t44),to9 ,t78 
= Nt7g,t102,(t20 ),to9 ,t7g 


Nta4,t13 ,tg4,(ta1 ,to9 ),t78 


I 
Z 


N(t106 ),t98,t103,t30,t78 


= Nto7,(ti9 ,tos),t103,t30,t78 


| 
Zz 


\t102,t108 ,(t103),t30,t78 


| 
Zz 


= Ntio02,t108 ,t110,(t30),t78 


I 
Z 


\t102,t108 ,(t110),t17 ,t7s 


= Ntge ,t30,t106 ,(t79 ,t17 ),t78 


| 
Z 


= Ntss,tis ,(ta4),ts9 ,t7s 
= Ntsg,(tis ),t20 ,ts9 ,t7s 
Nt22 ,to9 ,(t21 ,t20 ),t39 ,t7s 
= Nt7a,(ts6),t77 ,t39 ,t7s 


= Nt74,t10 ,t77 ,t39 ,t7s. 


By using the relation 
1 


((xy7!xy~txy7!xyxy7txy*x)*)t49,t105 jta5 = Id 
conjugated by (yxyxyxyxyxy ‘xy~') gives 
(yxyxyxyxyxy” *xy71)tg1 = tio ,t77 


Lxy)ts5,t31 ,ta9 ,t7s 


then we have (yxyxyxyxy_ 
then Ntj,(ts),t3 
= Nt1,(t31 ),ts 


— Ntei jtg1 »(t103,t3) 
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Ntioo ;to7,(tso ) 

Ntv6 ,tis,tso,(tao ) 
N(t101),t10 ,t19 ,too ,tzs 
N(t63),t10 ,ti9 ,to9 ,t7s 
Nt42,(ti7 tio ),ti9 ,to9 ,t7s 
Ntgg ,(te9),t10 ,to9 ,t7s 


Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


Z 


Z 


Nt7g,t102,(t44),to9 ,t7g 
Nt7g,t102,(t20 ),to9 ,t7g 


Ntaa,ti3 ,tga,(ta1 ,to9 ),t7s 


Z 


N(t106 ),t98,t103,t30,t78 


Nto7,(t19 ,tos),t103,t30,t78 


Z 


\t102,t108 ,(t103),t30,t78 


Z 


= Ntio02,t108 ,t110,(t30),t78 


By using the same relation conjugated by 


((xy""xyxy)?) gives ((xy~"xyxy))tio ,tea = tai 


Z 


\t102,t108 ,(t110),t17 ,t7s 


Nt22 ,t30,t106 ,(t79 ,t17 ),t78 


Z 


Ntsg,tis ,(ta4),t39 ,t7s 
Ntsg,(tis ),t20 ,t39 ,t7s 
Ntz2 ,to9 ,(t21 ,t20 ),t39 ,t7s 
Ntv4,(t36),t77 ,ta9 ,tzs 
Nt7z4,(t1o ,t77 ),t39 ,t7s 


Nts55,t31 ,t39 ,t7g. 


then we have 


(yxy" xy” “xyxy” "xy" xy 


1 1 1 1 


next Nti,(ts5),t3 


Nti,(ts1 ),t3 

Ntge1 ,ts1 ,(t103,t3) 
\tio0 ;to7,(tso ) 
Ntze ,tis,tso,(t4o ) 


N(t101),t10 ,t19 ,to9 ,t7g 


Z 


Z 


'\t42,t10 ,tea,ta9 ,t7s 
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= N(t¢3),t10 ,ti9 ,too ,t7s 
= Nta2,(t17 ,t10 ),t19 ,to9 ,t7g 
= Ntgg ,(te9),t10 ,to9 ,tzs 


= Nta7 ,t51 ,(t34,ti9 ),to9 ,t7g 


I 
Z 


Nt7g,t102,(t44),to9 ,t7g 
= Ntzg,t102,(t20 ),t99 ,t78 


= Nta4,t13 ,tga,(tar ,tgg ),t78 


I 
Z 


N(t106 ),t98,t103,t30,t78 


= Nto7,(ti9 ,tos),t103,t30,t78 


I 
Z 


\t102,t108 ,(t103),t30,t78 


Zz 


= Ntio02,t108 ,t110,(t30),t78 


I 
Z 


\t102,t108 ,(t110),t17 ,t7s 


Nt22 ,t30,t106 .(t79 ,t17 ),t78 


| 
Zz 


= Ntsg,tis ,(taa),tz9 ,t7g 

= Ntsg,(tis ),t2o ,t39 ,t7s 
Nt22 ,to9 ,(t21 ,t20 ),t39 ,t7s 
= Ntv4,(t36),t77 ,t39 ,t7g 

= Nt7va,(t1o ,t77 ),t39 ,t7s 

= Nts55,(ta1 ),t39 ,t7s 


= Nta2,t10 ,tes,ta9 ,t7g. 


By using the same relation conjugated by 


(xy—lxyxy~txy—!xy7!xy71x) gives 


(xy~lxyxy7!xy~lxy~!xy7'x)te3 = tea, tag 
then we have 


(y~txy~txy7!xy7!xy~!xyx)ta1,ta9,t63,t78 


then Ntj,(ts),ts 

= Nt1,(tg1 ),ts 

= Ntg1 ,tg1 ,(t103,t3) 
= Ntioo ,to7,(tso ) 
= Nt7e ,tis,tso,(tao ) 


= N(t101),t10 ,t19 ,to9 ,t7g 


| 
Zz 


I 
Z 


N(te3),t10 ,ti9 ,to9 ,t7g 
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By using the relation ty = t4 conjugated by ((xy~')*) we have t21 = t72 


N 


Z 


N 
N 


Z 


N 
N 


Z 


Z 


N 


Zz 


N 


Z 


N 


Z 


N 
N 


Z 


ta2,(ti7 ,t10 ),ti9 ,too ,t7g 
ts ,(te9),t10 ,too ,t7s 
ta7 ,ts1 ,(ta4,ti9 ),to9 ,t7s 
t7s,tio2,(t44),too ,t7s 
t7s,t1o2,(t20 ),t99 ,t7s 
taa,ti3 ,tga,(t21 ,too ),t7s 
(tio6 ),tos,t103,t30,t78 


to7,(ti9 ,tog),t103,t30,t78 


\t102,t108 ,(t103),t30,t78 


tio2,tios ,t110,(t30),t7g 


tio2,tio8 ,(t110),t17 ,t7s 


Nt22 ,t30,t106 ,(tz9 ,t17 ),t7s 


tsg,tis ,(taa),t39 ,t7g 


ts8,(tis ),tao ,t39 ,t7g 


Nt22 ,to9 ,(t21 ,t20 ),t39 ,t7g 


t7a,(ta6),t77 ,ts9 ,t7s 
t74,(t1o ,t77 ),t39 ,t7s 
ts5,(ta1 ),ta9 ,tzs 

t42,t10 ,(téa,ts9 ),t78 


ta1,t49,t63,t78. 


next Nt1,(ts5),t3 


Z 


N 
N 


Z 


. 
. 
. 
. 
- 


Z 


Vt1,(t31 ) tg 


te1 ,tg1 ,(t103,t3) 


t100 ,t97,(tso ) 


\tz6 ,tig,tso,(tao ) 


(t101),t10 ,t19 ,too ,tzs 
(te3),t10 ,ti9 ,too ,tzs 
t42,(ti7 ,tio ),ti9 ,to9 ,t7s 
ts ,(te9),t10 ,too ,t7s 

ta7 ;ts1 ,(t34,ti9 ),too ,t7g 


t7g,t102,(t44),to9 ,t7g 
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= Ntzg,tio2,(t20 ),ta9 ,t7g 
= Ntaa,ti3 ,tga,(ta1 ,tog ),t7g 
= N(ti06 ),t98,t103,t30,t78 


Nto7z,(ti9 ,tog),t103,t30,t78 


I 
Z 


Nt102,t108 ,(t103),t30,t78 


= Ntio02,t108 ,t110,(t30),t78 


| 
Zz 


\t102,t108 (t110),t17 ,t78 

= Ntze ,t30,t106 ,(tzo ,t17 ),t7s 
= Ntsg,tis ,(taa),t39 ,t7g 

= Nts5e,(tis ),t20 ,t39 ,t7g 

= Ntge ,to9 (tai ,t20 ),t39 ,t7g 
= Nt74,(t36),t77 ,t39 ,t7g 

= Nt7za,(t10 ,t77 ),t39 ,t7s 

= Nts55,(t31 ),t39 ,t7g 

= Ntag,tio ,(te,ta9 ),t78 

= N(ta1 ),ta9,te3,t7g 


= Nt72 ,ta9,t63,t78- 


| 
Zz 


Next by using the relation 
i 


((xy~!xy~txy 


xyxy xy*x)3)ta9,t105 jta5 = Id 


conjugated by (y~!xyxy7~!xy~!xy~!xy~!xyxy7!) 
gives 
(y-txyxy”xy7!xy~ xy "xyxy7!)ti7 jts2 = tre 


then we have 


1 


(yxy “xyxy)t17 ,t52,ta9,t63,t78. 


By using the relation tj = t4 conjugated by 
(y—lxy—lxyxyxy7!xy7!x) we have tag = tig 
next Nti,(ts),t3 

= Nie te: )stg 

= Ntei ,tg1 ,(t103,t3) 

Yt100 ,t97,(tso ) 

Ntze ,tis,tso,(tao ) 


N(t101),t10 ,t19 ,to9 ,t7g 


I 
La; 


I 
Z 
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= N(t¢3),t10 ,ti9 ,too ,t7s 
= Nta2,(t17 ,t10 ),t19 ,to9 ,t7g 
= Ntgg ,(te9),t10 ,to9 ,tzs 


= Nta7 ,t51 ,(t34,ti9 ),to9 ,t7g 


I 
Z 


Nt7g,t102,(t44),to9 ,t7g 
= Ntzg,t102,(t20 ),t99 ,t78 


= Nta4,t13 ,tga,(tar ,tgg ),t78 


I 
Z 


N(t106 ),t98,t103,t30,t78 


= Nto7,(ti9 ,tos),t103,t30,t78 


I 
Z 


\t102,t108 ,(t103),t30,t78 


Zz 


= Ntio02,t108 ,t110,(t30),t78 


I 
Z 


\t102,t108 ,(t110),t17 ,t7s 


= Ntge ,t30,t106 ,(t79 ,t17 ),t78 


| 
Zz 


= Ntsg,tis ,(taa),tz9 ,t7g 

= Ntsg,(tis ),t2o ,t39 ,t7s 
Ntz2 ,to9 ,(t21 ,t20 ),t39 ,t7s 
= Ntv4,(t36),t77 ,t39 ,t7g 

= Nt7va,(t1o ,t77 ),t39 ,t7s 
Nts5,(t31 ),t39 ,t7g 


Nt42,t10 ,(tea,tz9 ),t78 


I 
Z 


= Nto1,t49,t63,t7s. 

By using the relation ty = t4 conjugated by ((xy~')*) we have t21 = t72 
next Nt1,(ts5),t3 

a Nt1,(t31 ) ,t3 

= Ntg1 ,ts1 ,(t103,t3) 

= Nt1o0 ,t97,(tso ) 

= Ntveo ,tis,tso,(tao ) 

= N(t101),t10 ,ti9 ,too ,tzs 

= N(t63),t10 ,ti9 ,t99 ,t7g 

= Nt42,(ti7 ,t10 ),ti9 ,too ,t7s 
Ntgg ,(te9),t10 ,to9 ,t7s 


Ntaz7 ,t51 ,(t34,t19 ),to9 ,t7g 
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Nt7g,t102,(t44),to9 ,t7g 


I 
Z 


Nt7g,t102,(t20 ),to9 ,t7g 
= Nta4,ti3 ,tga,(ta1 ,tog ),t7g 


N(t106 ),t98,t103,t30,t78 


I 
Zz 


Nto7z,(ti9 ,tog),t103,t30,t78 
= Ntjo2,t108 ,(t103),t30,t78 


= Nti02,t108 ,t110,(t30),t78 


| 
Z 


= Ntjo2,t108 ,(t110),t17 ,t7s 
= Nt22 ,t30,t106 ,(tz9 ,t17 ),t7s 
= Ntsg,tis ,(taa),ta9 ,t7g 


= Ntsg,(ti5 ),t20 ,ta9 ,t7g 


| 
Zz 


= Nta2 ,to9 ,(t21 ,t20 ),t39 ,t7g 
= Nt74,(t3¢),t77 ,t39 ,t7g 

= Ntza,(t10 ,t77 ),t39 ,t7g 

= Nt55,(t31 ),t39 ,t7s 

= Nta2,t10 ,(te4,t39 ),t78 
N(ta1 ),ta9,t63,t78 

= Nt72 ,(ta9),te3,t78 


= Nt7e ,ti9 ,te3,t7g. 


| 
Zz 


I 
Z 


Using the relation 
1 


((xy~*xy7!xy7xyxy7*xy*x)?)ta9,tio5 jtas = Id 
conjugated by (y~txyxy~!xy~!xy~!xy7!xyxy7+) 


gives (y—!xyxy—txy7txy7txy71 


1 


xyxy')ti7 ,ts2 = tre 
then (yxy~ “xyxy)ti7 ,ts2,t19 ,tes,t7s 
then Ntj,(ts),t3 

= Nti,(t31 ),ts 

= Ntgi ,ts1 ,(t103,t3) 

= Nt1o0 ,t97,(tso ) 


Ntv6 ,tig,tso,(tao ) 


Z 


I 
Z 


= N(ti01),t10 ,t19 ,to9 ,t7g 
N(t63),t10 ,ti9 ,to9 ,t7g 


Nt42,(tiz ,tio ),t19 ,to9 ,t7g 


By using the relation t; = t4 conjugated by ((xy~')*) we have t21 = t72 


. 
‘ 
. 
. 
i 
. 
- 


Z 


N 


Z 


- 
. 
. 
- 
. 
< 


Z 


N 
N 


ts ,(te9),t10 ,too ,t7s 

ta7 ;ts1 ,(t34,t19 ),too ,t7g 
t78,t102,(ta4),to9 ,t7s 
t7s,t1o2,(t20 ),t99 ,t7s 
taa,ti3 ,tga,(ta1 ,too ),t7s 
(ti06 ),tos,t103,t30,t78 
to7,(ti9 ,tog),ta03,t30,t78 
tio2,tios ,(t103),t30,t78 


tio2,t108s ,t110,(t30),t7s 


\t102,t108 ,(ti10),t17 ,t78 


ta2 ,t30,t106 ,(tz9 ,t17 ),t7s 
tsg,tis ,(ta4),t39 ,tzs 
tss,(tis ),t20 ,t39 ,t7s 

t22 ,too ,(t21 ,t20 ),t39 ,t7g 
t74,(ta6),t77 ,t39_ ,t7s 
t74,(t1o ,t77 ),t39 ,t7s 
ts5,(tai ),ta9 ,tzg 

ta2,t10 ,(te4,tz9 ),t7s 


ta1,t49,t63,t78. 


next Nt1,(ts5),t3 


: 
- 
. 
. 


Z 


N 
N 


Z 


N 
N 


Z 


t1,(t31 ),t3 

ter ,ts1 ,(t103,ts) 

t100 ,to7,(tso ) 

t76 ,tis,ts0,(tao ) 
(t101),t10 ,ti9 ,to9 ,t7s 
(t63),t10 ,ti9 ,too ,tzs 
t42,(ti7 ,tio ),t9 ,to9 ,t7s 
ts ,(te9),t10 ,too ,t7s 

ta7 ;ts1 ,(t34,ti9 ),too ,t7g 
t78,t102,(ta4),to9 ,t7s 


t7g,t102,(t20 ),to9 ,t7g 


156 


Nt4a,ti3 ,tga,(ta1 ,to9 ),t7s 


I 
Z 


N(t106 ),t98,t103,t30,t78 


= Ntg7,(ti9 ,tog),t103,t30,t78 


| 
Zz 


\t102,t108 ,(t103),t30,t78 


I 
Z 


Ntj02,t108 ;t110,(t30),t7g 
= Ntjo2,t108 ,(t110),t17 ,t7s 


= Ntge ,t30,t106 ,(t79 ,t17 ),t78 


| 
Zz 


= Ntsg,t15 ,(taa),t39 ,t7g 

= Ntsg,(tis ),t20 ,ta9 ,t7g 
Ntg2 ,t99 ,(t21 ,t20 ),t39 ,t7s 
= Nt74,(t36),t77 ,t39 ,t7g 

= Nt7va,(tio ,t77 ),t39 ,t7g 

= Nts55,(t31 ),t39 ,t78 

Nta2,t10 ,(te4,tz9 ),t7s 

= N(ta1 ),ta9,te3,t7s 

= Nt7z ,(t4g),te3,t7s 

= N(t72 ),ti9 ,te3,t78 


= Nt17 ,t52,t19 ,te3,t7. 


I 
Z 


Using the same relation conjugated by (yxyxy) gives 
(yxyxy)ts2,t19 ,ts5 = Id 

then we have (yxy)tsg ,ts5,t63,t7s 

then Nt ,(ts),t3 

= Nti,(tsi ),ts 

= Nte1 ,ts1 ,(t103,t3) 

= Ntj00 ,t97,(tso ) 


Ntz6 ,tig,tso,(tao ) 


Z 


I 
Z 


= N(tio1),t10 ,t19 ,to9 ,t7s 
= N(t63),t10 ,ti9 ,to9 ,t7s 
= Nta2,(ti7 ,t10 ),t19 ,to9 ,t7s 
= Ntgg ,(te9),t10 ,too ,t7s 


Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


Nt7g,ti02,(t44),to9 ,t7g 


I 
Z 


By using the relation t; = t4 conjugated by ((xy~')*) we have ta, = t72 


Nt7g,t102,(t20 ),to9 ,t7g 
Nta4,t13 ,tg4,(ta1 ,to9 ),t7s 
N(t106 ),t98,t103,t30,t78 


Nto7z,(ti9 ,tog),t103,t30,t78 


Z 


Nt102,t108 ,(t103),t30,t78 


Ntj02,t108 ,t110,(t30),t7g 


Z 


\ti02;tao8 ,(t110),t17 ,t7s 
Ntge ,t30,t106 ,(t79 ,ta7 ),t7s 
Ntss,t15 ,(t44),t39 ,t7g 
Ntss,(tis ),t20 ,t39 ,t7s 
Nt22 ,to9 ,(t21 ,t20 ),t39 ,t7s 
Nt74,(t36),t77 ,t39 ,t7s 
Ntva,(tio ,t77 ),t39 ,t7s 
Nts5,(t31 ),t39 ,t7s 

Nt42,t10 ,(te4,ts9 ),t7s 


Nta1,t49,t¢63,t78. 


Z 


next Nti,(ts5),t3 


Ntz,(t31 ) ,tg 

Ntei ,tsi ,(t103,t3) 
Ntio0 ,t97,(tso ) 

Ntv6 ,tis,tso,(tao ) 
N(t101),t10 ,t19 ,to9 ,t7s 
N(t63),t10 ,ti9 ,t99 ,t78 


Nt42,(tiz ,tio ),t19 ,tog ,t7g 


Z 


Z 


Ntgg ,(te9),t10 ,to9 ,t7g 
Nta7 ,t51 ,(t34,t19 ),to9 ,t7s 


Nt7g,t102,(t44),to9 ,t7g 


Z 


Nt7g,t102,(t20 ),to9 ,t7g 
Nta4,t13 ,tg4,(ta1 ,to9 ),t78 
N(t106 ),t98,t103,t30,t78 


Ntg7,(ti9 ,tog),t103,t30,t78 


Z 
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159 


| 
Zz 


\t102,t108 ,(t103),t30,t78 


I 
Z 


Ntj02,t108 ;t110,(t30),t7g 
= Ntjo2,t108 ,(t110),t17 ,t7s 


= Ntze ,t30,t106 ,(t79 ,t17 ),t78 


I 
Z 


Ntsg,t15 ,(taa),t39 ,t7g 
= Ntsg,(tis ),t20 ,t39 ,t7g 
Ntg2 ,to9 ,(ta1 ,t20 ),t39 t7g 
= Nt74,(t3¢),t77 ,t39 ,t7g 
= Nt74,(t10 ,t77 ),t39 ,t7e 
= Nts55,(t31 ),t39 ,t78 
Nt42,t10 ,(tea,t39 ),t7s 
= N(ta1 ),ta9,te3,t78 

= Nt7z ,(t4g),te3,t7s 

= N(t72 ),ti9 ,te3,t7g 

= Nti7 ,(t52,t19 ),t63,t7s 


= Nts ,t55,t63,t7s. 


I 
Z 


Then using the relation tj = t4 conjugated by 
(yxyxyxyxy ‘xyxy) gives ts9 = t13 
then we have Ntj,(ts),ts 

= Nti,(ts1 ),ts 

= Nte1 ,ts1 ,(t103,t3) 

= Ntj00 ,to7,(tso ) 


Ntv6 ,tig,tso,(tao ) 


Z 


I 
Z 


= N(tio1),t10 ,t19 ,to9 ,t7s 
= N(t63),t10 ,ti9 ,to9 ,t7s 
= Nta2,(ti7 ,ti0 ),t19 ,t9 ,t7s 
= Ntszg ,(t69),t10 ,t99 ,t78 


= Nta7 ,ts1 ,(t34,t19 ),to9 ,t7g 


I 
Z 


Nt7g,t102,(t44),to9 ,t7g 


= Nt7g,t102,(t20 ),t99 ,t7g 


Ntaa,ti3 ,tga,(to1 ,to9 ),t7s 


I 
Z 


N(t106 ),t98,t103,t30,t78 


Nto7z,(ti9 ,tog),t103,t30,t78 


I 
Z 


Nt102,t108 ,(t103),t30,t78 


= Nti02,t108 ,t110,(t30),t78 


| 
Z 


\t102,t103 ,(t110),t17 ,t78 

= Nto2 ,t30,t106 ,(tz9 ,t17 ),t78 
= Ntsg,tis ,(t44),t39 ,t7g 

= Ntsg,(tis ),ta0 ,t39 ,t7g 

= Ntge ,to9 ,(tai ,t20 ),t39 ,t7g 
= Ntza,(t36),t77 ,t39 ,t7g 

= Ntza,(t10 ,t77 ),t39 ,t7g 

= Nts55,(t31 ),t39_ ,t7g 

= Nta2,t1o ,(te4,t39 ),t7g 

= N(ta1 ),ta9,te3,t7g 
Nt7z2_,(ta9),te3,t78 

= N(t72 ),ti9 ,te3,t7s 

= Nti7 ,(t52,t19 ),te3,t78 


N(ts9 ),t55,t63,t78 


| 
Zz 


I 
Zz 


I 
Z 


= Nt13 ,t55,t63,t7s. 


By using the relation 
1 


((xy~txy~lxy~!xyxy7!xy*x)?)t49,t105 ,tes = Id 


conjugated by 


xy lyy7 Iyy7 lyyxyxy/x gives 
y 


(xy—lxy7lxy7lxyxyxy7!x)ts1 = t13 ,ts5 
then we have 


(xy—lxyxyxyxyx)t51 ,t63,t78 


then we have Ntj,(ts),t3 
= Nt1,(t31 ) ,t3 

= Nt¢1 ,ts1 ,(t103,t3) 
Ntioo ;t97,(tso ) 

= Ntve ,tis,tso,(tao ) 
N(t101),t10 ,t19 ,too ,t7s 


N(te3),t10 ,ti9 ,to9 ,t7g 


I 
Z 


I 
Z 
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Nt42,(tiz ,tio ),t19 ,to9 ,t7g 


Z 


Ntgg ,(te9),t10 ,to9 ,t7g 
Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


Nt7g,t102,(t44),to9 ,t7g 


Z 


Nt7g,t102,(t20 ),to9 ,t7g 
Nt4a,ti3 ,tga,(ta1 ,tog ),t7s 


N(t106 ),t98,t103,t30,t78 


Z 


= Ntg7,(tig ,tog),t103,t30,t78 


Z 


\t102,t108 ,(t103),t30,t78 


Ntj02,t108 ;t110,(t30),t7g 


Zz 


Nt102,t108 ,(t110),t17 ,tzs 
Nt22 ,t30,t106 ,(tz9 ,t17 ),t7s 
Ntsg,tis ,(taa),t39 ,t7g 


Ntsg,(tis ),t20 ,t39 ,t7g 


Z 


Nt22 ,t99 ,(t21 ,t20 ),t39 ,t7s 
Ntv4,(t36),t77 ,ta9 ,tzs 
Ntva,(tio ,t77 ),t39 ,t7s 
Nts5,(ts1 ),t39 ,t7s 

Nt42,t10 ,(tea,t39_),t78 
N(t21_ ),t49,te3,t7g 

Nt72 , 
N(tzo 
Nti7 , 
N(ts9 ),t55,te3,t7s 
N(ti3 ,t55),te3,t7s 


Nts51 ,t63,t7. 


Z 


Z 


tag),t63,t78 
stig ,te3,t7g 


t52,t19 ),te3,t7s 


Ne TS ON OTS 


1 1 
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Then by using the relation t; = t4 conjugated by (y~txy~!xy~!xyxy~!xyx) we have t1o1 


= te3 
then Nt ,(ts),t3 


Nti,(tg1 ),t3 
Nte1 tsi ,(t103,t3) 
Nt100 ,t97,(tso ) 


Ntz6 ,tig,tso,(tao ) 
N(t101),t10 ,t19 ,to9 ,t7g 
N(t63),t10 ,ti9 ,to9 ,t7g 


Nt42,(tiz ,tio ),t19 ,to9 ,t7s 


Z 


Z 


Ntgg ,(t69),t10 ,to9 ,t7g 
Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


Nt7g,t102,(t44),to9 ,t7g 


Z 


Nt7g,t102,(t20 ),to9 ,t7g 
Ntaa,ti3 ,tga,(ta1 ,to9 ),t78 


N(t106 ),t98,t103,t30,t78 


Z 


Nto7z,(ti9 ,tog),t103,t30,t78 


Z 


\t102,t108 ,(t103),t30,t78 


Ntj02,t108 ,t110,(t30),t7g 


Z 


Nt102,t108 ,(t110),t17 ,tzs 
Ntg2 ,t30,t106 ,(tz9 ,t17 ),t7s 
Ntsg,tis ,(taa),t39 ,t7g 


Ntsg,(tis ),t20 ,t39 ,t7g 


Z 


Nt22 ,t99 ,(t21 ,t20 ),t39 ,t7s 
Ntv4,(ts6),t77 ,t39 ,tzg 
Ntva,(tio ,t77 ),t39 ,t7s 
Nt55,(ts1 ),t39 ,t7s 

Nt42,t10 ,(tea,t39_),t7s 
N(t21_ ),ta9,te3,t7s 

Nt72 , 
N(tzo 
Nti7 , 
N(ts9 ),t55,te3,t7s 
N(ti3 ,t55),t63,t7s 
Nt51 ,(t63),t7s 


Nt51 ,t101,t78. 


Z 


Z 


tag),t63,t7g 
stig ,te3,tzg 


t52,t19 ),te3,t78 


Net TN OR TSS 


Zz 


By using the relation 


((xy~txy7!xy 


1 


xyxy/xy*x)3)tag,t105 tas = Id 
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; XYXYXyXyxy _ ‘ xy “ xy) gives 


(xy ‘xyxyxyxyxy ‘xy 'xy)teg,tes ,ts1 = Id 
then we have 


(y—'xyxy~!xyxyxy7!xy—")teg,tes ,tio1,t7s 


then Ntj,(ts),ts 

= Nti,(t31 ),t3 

= Ntg ,tg1 ,(t103,t3) 
= Nt1o0 ,t97,(tso ) 


\tz6 ,tis,tso,(t4o ) 


conjugated by (xy~ 


ll 
Zz Z 


(ti01),t10 ;ti9 ,to9 ,t7g 

= N(t63),t10 ,ti9 ,t99 ,t7g 

= Nt42,(ti7 ,t1o ),ti9 ,too ,t7g 
= Ntgg ,(te9),t10 ,too ,t7s 

= Nt47 ,t51 ,(t34,ta9 ),too ,t7g 
= Nt7g,t102,(t44),to0 ,t7s 

= Nt7s,t102,(t20 ),t99 ,t7s 

= Ntaa,tiz ,tga,(tar too ),t7s 
= N(t106 ),t98,t103,t30,t78 

= Nto7,(ti9 ,tog),t103,t30,t78 


= Ntj02,t108 ,(t103),t30,t78 


I 
Z 


\t102,ta0g ,t110,(t30),t78 

= Ntjo02,t108 ,(t110),t17 ,t78 

= Ntg2 ,t30,t106 »(tz9 ,t17 ),t7s 
= Ntsg,tis ,(ta4),t39 ,t7g 

= Nts5e,(tis ),t20 ,t39 ,t7g 

= Nto2 ,t99 ,(ta1 tao ),t39 ,t78 
= Nt74,(t36),t77 ,t39 ,t7g 

= Ntvza,(t10 ,t77 ),t39 ,t7g 

= Nt55,(t31 ),t39 ,t7g 

= Nta2,tio ,(te4,t39 ),t7g 

= N(ta1 ),ta9,te3,t7g 

= Nt7z ,(t4g),te3,t7s 
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= N(t72 ),ti9 ,te3,t7g 

= Nti7 ,(ts2,t19 ),t63,t78 
= N(ts9 ),ts5,t63,t78 

= N(t13 ,ts5),te3,t78 
Nts1 ,(t63),t7g 

N(ts1 ),t101,t78 


= Nteg,tes ,tio1,tzs. 


I 
Z 


By using the same relation conjugated by 


(xyxyxytxy~!txy~!xy~!xy) then it gives 


(xyxyxy”xy7!xy7!xy~!xy)tes ,tio1,to1 = Id 
then we have 


(xy—!xy~txyxyxy—!xy)t31 ,to1,t7s 


then Ntj,(ts),ts 

= Nti,(t31 ),t3 

= Nte1 ,ts1 ,(t103,t3) 
= Nt1o0 ,t97,(tso ) 


Ntve ,tig,tso,(tao ) 


Z 


I 
Z 


= N(tio1),t10 ,t19 ,to9 ,t7s 
= N(t63),t10 ,ti9 ,t99 ,t7g 
= Nta2,(ti7 ,ti0 ),t19 ,t9 ,t7s 
= Ntzg ,(t69),t10 ,t99 ,t78 


= Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


I 
Z 


Nt7g,t102,(t44),to9 ,t7g 
= Ntzs,t102,(t20 ),to9 ,t7s 


= Ntaz,t13 ,tg4,(tar ,tg9 ),t78 


I 
Z 


N(t106 ),t98,t103,t30,t78 


= Nto7,(ti9 ,tos),t103,t30,t78 


I 
Z 


\t102,t108 ,(t103),t30,t78 


I 
Zz 


Ntj02,t108 ;t110,(t30),t7g 


I 
L, 


\t102,t108 ,(ti10),t17 ,t7s 


Nt22 ,t30,t106 .(tz9 ,t17 ),t78 
Ntsg,tis ,(taa),t39 ,t7g 
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= Ntse,(tis ),t20 ,t39 ,t7g 

= Ntze ,to9 ,(tai ,tao ),t39 ,t7g 
= Nt74,(t3¢),t77 ,t39 ,t7g 

= Ntza,(t10 ,t77 ),t39 ,t7e 
Nts5,(t31 ),t39 ,t7g 

= Ntao,tio ,(te4,t39 ),t7g 

= N(ta1 ),ta9,te3,t7g 

= Nt7 , 
= N(t72 
= Nti7, 
= N(ts9 


I 
Z 


tag),t63,t78 
stig ,te3,t78 


t52,t19 ),te3,t7s 


RF TN Re SS 


st55,t63,t78 


I 
Z 


V(ti3 ,t55),t63,t7s 
= Nts1 ,(te3),tzg 
N(ts1 ),t101,t78 
= Ntes,(te5 ,t101),t78 


= Ntg31_,to1,t7. 


I 
Z 


Next using the relation t; = t4 conjugated by 
(y—lxy~txyxyxy7!xyxy—') gives t31 = ts 
then we have Ntj,(ts),ts 

= Nti,(ts1 ),ts 

= Nte1 ,ts1 ,(t103,t3) 

= Ntj00 ,to7,(tso ) 


Ntv6 ,tig,tso,(tao ) 


Z 


I 
Z 


= N(tio1),t10 ,t19 ,to9 ,t7s 
= N(t63),t10 ,ti9 ,to9 ,t7s 
= Nta2,(ti7 ,t10 ),t1i9 ,to9 ,t7s 
= Ntszg ,(t69),t10 ,t99 ,t78 


= Nta7 ,ts1 ,(t34,t19 ),to9 ,t7g 


I 
Z 


Nt7g,t102,(t44),to9 ,t7g 


= Nt7g,t102,(t20 ),t99 ,t7g 


Ntaa,ti3 ,tga,(to1 ,to9 ),t7s 


I 
Z 


N(t106 ),t98,t103,t30,t78 


= Nto7,(tig ,tog),t103,t30,t78 
= Ntjo2,t108 ,(t103),t30,t78 

= Nt102,t108 ,t110,(t30),t7s 

= Ntio02,t108 ,(ti10),t17 ,t78 

= Ntyze ,t30,t106 »(tzo ,t17 ),t7s 
= Ntsg,tis ,(taa),tz9 ,t7g 

= Ntsg,(tis ),t20 ,t39 ,t7g 

= Ntg2 ,to9 ,(ta1 ,t20 ),t39 ,t7s 
= Ntza,(t36),t77 ,t39 ,t7g 

= Nt74,(ti0 ,t77 ),ta9 ,t7g 

= Nts55,(t31 ),t39_ ,t7g 

= Nta2,t1o ,(te4,t39 ),t7g 

= N(ta1 ),ta9,te3,t7g 

= Nt7 , 
= N(t72 
= Nti7, 
= N(ts9 


| 
Zz 


ta9),t63,t78 
stig ,te3,t78 


t52,t19 ),te3,t7s 


ee ca ee ee 


»t55,t63,t78 


I 
Z 


(ti3 ,t55),tes,t7s 
= Nts1 ,(te3),t7e 
N(t51 ),t101,t78 
= Ntes,(tes ,tio1),t7s 
N(t31_),to1,t78 


= Nts,to1,t7g. 


I 
Z 


Then using the relation 
1 


((xy~*xy” "xy xyxy7*xy*x)*)tag,tios jtas = Id 
conjugated by (xy~!xy~!xy~!xy~!xyx) gives 
(xy~*xy7*xy7'xy7"xyx)ti06 = ts,tor 

then we have (xy~!xy~!xy~!xy~!xyx)t10g ,t7g 
next Nt1,(ts5),t3 

= Nt1,(t31 ),t3 

= Ntei ,tg1 ,(t103,t3) 


= Ntio00 ,t97,(tgo ) 
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Ntz6 ,tig,tso,(tao ) 
N(t101),t10 ,t19 ,to9 ,t7g 
N(t63),t10 ,ti9 ,to9 ,t7g 


Nt42,(tiz ,tio ),t19 ,to9 ,t7s 


Z 


Z 


Ntgg ,(t69),t10 ,to9 ,t7g 
Nta7 ,t51 ,(t34,t19 ),to9 ,t7g 


Nt7g,t102,(t44),to9 ,t7g 


Z 


Nt7g,t102,(t20 ),to9 ,t7g 
Ntaa,ti3 ,tga,(ta1 ,to9 ),t78 


N(t106 ),t98,t103,t30,t78 


Z 


Nto7z,(ti9 ,tog),t103,t30,t78 


Z 


\t102,t108 ,(t103),t30,t78 


Ntj02,t108 ,t110,(t30),t7g 


Z 


Nt102,t108 ,(t110),t17 ,tzs 
Ntg2 ,t30,t106 ,(tz9 ,t17 ),t7s 
Ntsg,tis ,(taa),t39 ,t7g 


Ntsg,(tis ),t20 ,t39 ,t7g 


Z 


Nt22 ,t99 ,(t21 ,t20 ),t39 ,t7s 
Ntv4,(ts6),t77 ,t39 ,tzg 
Ntva,(tio ,t77 ),t39 ,t7s 
Nt55,(ts1 ),t39 ,t7s 

Nt42,t10 ,(tea,t39_),t7s 
N(t21_ ),ta9,te3,t7s 

Nt72 , 
N(tzo 
Nti7 , 
N(ts9 ),t55,te3,t7s 
N(ti3 ,t55),te3,t7s 
Nt51 ,(t63),t7s 
N(t51 ),t01,t78 
Ntegs,(tes ,t101),t78 
N(t31_),to1,t78 


Z 


Z 


tag),t63,t7g 
stig ,te3,tzg 


t52,t19 ),te3,t78 


Net TN OR TSS 


Z 
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= N(ts,to1),t7g 
= Ntjoe ,t7s. 


Ixy7tx) gives tiog = té¢o 


Next using the relation t; = t4 conjugated by (xy— 
then we have Ntj,(ts),t3 

= Nti,(tsi ),ts 

= Ntei ,tsi ,(t103,t3) 

= Ntj00 ,to7,(tso ) 


= Ntze ,tig,tso,(tao ) 


Z 


| 
Zz 


= N(tio01),t10 ,t19 ,to9 ,t7g 
= N(t63),t10 ,ti9 ,to9 ,t7s 
= Nta2,(ti7 ,t10 ),t19 ,to9 ,t7s 
= Ntgg ,(t69),t10 ,t99 ,t78 


= Ntu47 ,ts1 ,(t34,tag ),too ,t7s 


I 
Z 


Nt7g,t102,(t44),to9 ,t7g 
= Ntzs,t102,(t20 ),to9 ,t7s 


= Nta,t13 ,tga,(tar ,tg ),t78 


I 
Z 


N(t106 ),t98,t103,t30,t78 


= Nto7,(t19 ,tos),t103,t30,t78 


I 
Z 


\t102,t108 ,(t103),t30,t78 


I 
Z 


Ntj02,t108 ;t110,(t30),t7g 


I 
Z 


\t102,t108 ,(t110),t17 ,t7s 


= Ntge ,t30,t106 ,(t79 ,t17 ),t78 


| 
Zz 


= Ntsg,tis ,(taa),tz9 ,t7g 

= Ntsg,(tis ),t20 ,ta9 ,t7g 
Ntg2 ,t99 ,(t21 ,t20 ),t39 ,t7s 
= Nt74,(t36),t77 ,t39 ,t78 

= Ntva,(tio ,t77 ),t39 ,t7s 

= Nt55,(t31 ),t39 ,t7g 

Nta2,t10 ,(tea,tz9 ),t7s 

= N(ta1 ),ta9,te3,t7g 

Nt72 ,(ta9),te3,t7g 

N(t72 ),t19 ,te3,t7g 


I 
Z 


Nti7 ,(t52,t19 ),te3,t7g 
N(t59 ),t55,t63,t78 
N(t13 ,t55),te3,t78 
Nts1 ,(te3),t7s 

N(ts1 ),t101,t78 
Ntgg,(tes ,tio1),t7s 
N(t31_),to1,t78 

I (t5,to1),t78 

(t106 ),t78 


Zz 


ZZ 


= Nt¢o,t7g 


N(ty,t2) ry eyey”*ey) e [1,2] 


Cayley Diagram 


5+5+10 
+10+10 
6+6+6+6+6+6 5+5+10+10+10 +10 


Ntitz6 


[1,26] 


Figure 2.5: Cayley Diagram of [*], [1], [1,2], [1,26], [1,5] for Mig 
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Chapter 3 


Dra A) 
(xy 2xry)totot gti 5tate,(a?*y?)tytaty 


Ie 


J9 


We will prove that the progenitor 2*82:(2°:As), where 2°:As = < x, y> andx ~~ 
(1, 2)(3, 5, 7, 11, 17, 4, 6, 9, 14, 22)(8, 13, 20, 29, 23, 10, 16, 25, 30,18)(12, 19, 28, 32, 26, 
15, 24, 27, 31, 21) , y ~ (1, 3)(2, 4)(5, 8)(6, 10)(7, 12, 17, 27, 14, 23) (9, 15, 22, 28, 11, 


18)(13, 21, 24, 30, 32, 20)(16, 26, 19, 29, 31, 25), factored by two relations is isomorphic 
2*32.(25: As) =i 
ay 2xy)Stototististate,(@*y)ttaty — °° 


to the janko sporadic simple group Jz. Let G = ( 
Thus we show that G ~ Jo. 


3.1 Expanding Relations 


Relation Given: 


((xy~?ay)t*)® 


((xy~?xy)t”)® 

= (xy ?xy)te(xy”?xy)te(xy”?xy)te(xy”?xy)te(xy?xy)te(xy”?xy)te 
—2 5. —2 4 —2 3 —2 2 —2 

cs (xy~2xy) oO vy) od vy) od ry) od ry) od Ut 


= (xy ?xy)*tototistitstate 


(rt)® Relation (1) 
= (FH? 
= Tt TtTt 
Set 


= rt tat} 


73 = tytyty 


(xt®)® Relation (2) 


= (nt*)® 
(mt2)® 


= T1t2 Tto to Tle Tho To 
= Ot Ee Ee te tte 


= Mtototiztistate 7° = totgtististate 


We now prove using lemmas 1-4, that t1,t2,t1,t2,t] = x 


Lemma 1: 

ti; te; ta; te = ((yx_tyxy—1)*) ta, te, t1, ta, ts 
First 

ti, ta, ti, te, ty 
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= ((yx lyxy—')?)ts, te, ts, te, te, t2, ts, ti, t1, ts (Relation (1) te ~ tate, tstitits =e ) 


= t1, ta, ti, te, ta, ti, ts 

=> (t1, ta, t1, te, t1)7! = ts, t1, ta, te, t1, ta, tr 
= ts, ti, te, te, ti, te, ti (By relation (1) tate ~ ta) 
= ((yxlyxy—'))tz1, ts, ta, t1, ta, ty 


=> (big to hay to; t]) = (ee tye") tay ty ty to, Oey ta 
=> 1, ta, ti, te, t1 = ((yx tyxy—1)9)t1, ta, ti, te, ts, t1 


=> ti, te, ti, te = ((yx tyxy1)*)t1, ta, t1, ta, ts 


Lemma 2: 

ti, te, t1, te = ((y7xyx7"y)®) to, tz, ty, te, t7 
Next 

ti, ta, ti, te 

= t1, ta, t1,t2, t7, t7 (Relation (1)) 

= ((y-*xyx“y)*) to, tr, to, ta, ty 


Lemma 3: 


1 


ty, ta,t1,ta=(x ly tx ly3x!) to2,te3,t10,t7 
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Proof: 

t1,te,t1,t2 =((y'xyxy)*)to,tz,t,te,t7 (lemma 2) 
= totytotertiotst7 (Relation (2)) 

= ta7tegtea7tstiot7 (Relation (2)) 

= taatestiot7 (Relation (2)) 


Lemma 4: 

Ntg,t5,t19 = Nto,ts,t31 = Nto,teo,te3 

Proof: 

to,ts,t10,t31,t5,t2 

= to,ts,t10,t31,t5,ta,t7,t7 

=((y~!xyx~!y)3) _tz,ti6,t20,t18,t16,t2,t7 (Relation (1)) 
(xyxlyx?y~!) t7,t1,t14,t1g,t16,t2,t7 (Relation (2)) 
=(xy%x) t2,t9,t29,t31,t5,t2 (Relation (1)) 

= ((xy~?)?)ta,tig,tz0,t31,t2g,ta (Relation (2)) 

= (xy?) t4,tg,to6,t31,teg,t4 (Relation (2)) 

= (x?yxyxy') (Relation (2) 

This gives Nta,t5,tio = Nta,ts,t31 

Now tg,ts,t31,t23,t20,t2 = (xyxy”). (Relation (2)) 
So Nto,t5,t31 = Nte,tee,te3 

Thus Ntg,t5,t10,t23,t22,t2 = Nte,t5,t10,t31,t5,t2 


Lemma 5 

ty, to,t1,te,t, =x° 
Proof: 

titetiteti 


= (yx7!yxy—!) titetytetst, (lemma 1) 
1 


= (yx lyxy? )(x7ly7!x7ly’x7!)taatestiotztst1 (lemma 2) 
Gage 


((y Ixy ly Ly se) !\t7,to7testzaterte (tytatytet) is an involution) 


x ty —!x )taatestiotrtsta 


=(yx?yx7lyx)t7,ta5,t32,t20,t2 (Relation (1) t7,te7 ~ t7) 


yx” ly~lxy~?x)to, ta2,t21,t23,t22,t2 (Relation (1)) 
3xy—!x)ta,ts,t10,t23, t22,t2 (Relation (2)) 
y 2xyx” y)te,t5,t10,t31,t5,t2 (Lemma 4) 


(xyx7t yx" vo '\t7,t1,t14,t1s,ti6,te,t7 (Relation (1)) 


x Lacy ign t y 7)to,to,t20,t31,t5,t2 (Relation (1 ) 


) 
yx tyx7ly!x)t4,t1g,teo,t31,teg,ta (Relation (2)) 
) 


( 
( 
(xy 
( 
=(y2xyx*y)ta,ts,t10,t31,t5,t2,t7,t7 
( 
( 
( 
(x~2yx7!y~!x)ta,tg,ta6,ta,t31,teg,ta (Relation (2)) 


— x? 


Lemma 6 

ty,tg,te3,te9= x*yxyx” 'tigtietaotzo 

Proof: 

ti,ts,t23,t29 
= (yx*y~? x*)tetotestistetitgt29 (Relation (2)) 
yxy !)*tyotetzot1t12t1t7t21ti9t29 (Relation (2)) 


x yx? y ai ora vy \tigtztgtastigtotateetio (Relation (1)) 


xyxty7 ')tistgotgztaitistote7tagtio (Relation (2)) 
yxyx ly—!xyx7!)toatgtegtzotedt)t3t29 (Relation (1)) 
x‘yx7ly)toststagtaitestitst29 (Relation (2)) 

yxy ?x)trtoztestestztitzte9 (Relation (2)) 


y2x_!y-1x?)totatgtastatestio (Relation (1)) 
(2)) 
(2)) 
yx "y* x)tizt7tistiitgtstio (Relation (2)) 
yxy ey Cer (Relation (2)) 


xy 2x ~1y-2x)totatatgtatoatio (Relation 


y i ly) tz3atatotaitatzot10 (Relation 


== 
= (x? 
= 
= 
=< 
= 
= (yxyx !y—!)*titegt3ot17t7te1tipte9 (Relation (2)) 
= 
a 
=a 
=i 
= ( 
= 


yxy)? tgateateot11 t30 


Lemma 7: 


y xy ?xy~?)tz,ta1,t22,t23,t32,t22,t2 (Relation (2) t7,t25 ~ t7,ta1,t22,t23) 
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ti, tg, to3, tag = a ae 


We have 


ti, tg, to3, tag = (x4yxyx7+) tis, ti2, tag, t39 (Lemma 5) 


Then, 


(ti, tg, t23, tag = (x*yxyx7!) tig, t12, tao, t30)7! 


tag, tag, tg, t1 = tao, t2o, tiz, tig (xtyxyxt)7} 


— 
— 
—> tag, ta3, tg, tr = (xyxyxyx) te, tra, te3, tr 
—> tao, to3, tg = (xyxy?xyx) tg, tia, tas 

—- 


(xtyxyx7!) tag, tos, tg = tg, tia, to3 


Conjugate by (y2xy~txy~!x) 

=> (x-fy-'x: lyx7!) ta,tia, tos = tog; tia, tia 

=> (x 3y!x7 yx?) ta,tua, tas, tia, tig, tag = e 

—= (x 7y~!x7ly—!x?) tos, t32, t19,t24, tig, tag = e (Relation (2)) 
—= (yxy~'x~?y7!) tgo, tao, tas, tes, ti2, tig = e (Relation (2) 
=> (yxy7'x~*y7') tgo, tao, ti2, tis = e 

= (yxy7'x 7y~') tgo, tao, tia, tis =e 

Thus 


tis, t12, t20, tao= (yxy tx ?y~1). 


Now t1, tg, t23, tag = (x*yxyx~')(yxy~!x72y—') (Lemma 5) 


—y-1y-3 


3.2. Double Coset Enumeration 


First Double Coset 


NeN = { N(e)”|neN}={N} 

The coset stabiliser the coset of N = Ne is N. 

The number of single right cosets the double coset NeN = [*] is given by = = se =I 
The orbits of N on 

X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31, 32} is {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32} we will now choose an orbit representative 
and multiply it by N on the right and determine its double coset. 
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Choose 1 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 
235° 24, 25, 26, 27; 28,29, 30; 315.32) 

Then 

Nt; € [1] 


This tells us that thirty two elements move forward to the double coset [1] 


Cayley Diagram 


32 


[*] 


Figure 3.1: Cayley Diagram of [*] for Jo 


Second Double Coset 


NtiN = { N(ti)” | ne N } = {Nty, Ntg,..., Ntgo} 

The point-stabiliser of 1, N! is given by < x?, y? > 

The Coset Stabilizer of NY) = < x?, es 

The number of single right cosets in the double coset Nt,N = [1] is given by NG] = ae 
= 32 

The orbits for NO) on 

X = { 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31,32 } are {1}, {2}, {3, 7, 17, 6, 14} , {4,9,22,5,11}, {8, 20, 23, 21, 
16, 12, 19, 30, 28, 27, 32, 31, 26, 18, 15, 13, 24, 29, 10, 25 } 

Multiply Nt; by a representative of each orbit and determine its double coset 

Choose 1 from {1} 

Ntit1 

=N(ti)? 
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=Ne(" 
Choose 2 from {2} 

Ntyitg € [1,2] 

Choose 3 from {3,7,17,6,14} 

Ntits3 € [1,3] 

Choose 4 from {4, 9, 22, 5, 11} 

Ntyta 

= (x°y?)t, (By relation (1)) 

= (x°y?)(t1) € [1] 

Choose 8 from {8, 20, 23, 21, 16, 12, 19, 30, 28, 27, 32, 31, 26, 18, 15, 
13, 24, 29, 10, 25} 

Ntitg € [1,8] 


Cayley Diagram 


[1,8] 


Ntytg 


Figure 3.2: Cayley Diagram of [*], [1] for Jo 


Third Double Coset 


Nt ,toN = { N(tit2)” | neN } = {Ntit2, toty,..., Nt3t4} 
The point-stabiliser of 1,2, N!? is given by < x’, y? > 
The coset Stabilizer of N@2) = < x2, y2> 
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The number of single right cosets in the double coset Ntit2N = [1,2] is given by oy = 


1920 _ 
ao = 382 


The orbits for N@2) on 


X={ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32 } are {1}, {2}, {3, 7, 17, 6, 14}, {4, 9, 22, 5, 11}, {8, 20, 23, 21, 


16, 12, 19, 30, 28, 27, 32, 31, 26, 18, 15, 13, 24, 29, 10, 25} 
Multiply Ntit2 by a representative of each orbit and determine its double coset. 


Choose 1 from {1} 

tytet; 

Then 

(x°)ttot;tet; = e (lemma 1) 
So 

(x°)tit2 = titet, 

Thus 

Nt tg = Ntjtoty. 

Then Ntiteti = Ntite € [1,2]. 
Choose 2 from {2} 

Nty tote 

= t1(é2)? 

= t, € [1] 

Choose 3 from {3, 7, 17, 6, 14} 
t1,to,t3 

= t1,te,t1,t1,t3 

= (x°)to,t1,t2,t1,t2,t1,t2,t3 (Lemma (1)) 
= to,t1,te,t1,t1,te,t1,te,t1,te,ts 


= t1,tg,tg 
= (x°y)t4,t2 (Relation (1)) 
= N(ty,t3)@"-¥"™) ¢ [1,3] 


Choose 4 from {4, 9, 22, 5, 11} 

Ntytota € [1,2,4] 

Choose 8 from {8,20,23,21,16,12,19,30,28,27,32,31,26,18,15,13,24,29,10,25} 
ty,ta,ts 


= (xy?xy—!x7!)t20,t25,t1¢ (Lemma 7) 


= (xyx?yxy)t7,tg,t1g (Lemma 7) 
(x~lyxy)t1,tg (Relation (1)) 


= N(ti,t3)@ °#”) € [1,3] 
Cayley Diagram 


(1,2,4] 


Ntytots 


[1,8] 


Ntytg 


Figure 3.3: Cayley Diagram of |*], [1], [1,2] for Jo 
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Fourth Double Coset 


Ntit3N = { N(t,t3)” | ne N } = {Ntyt3, Ntgts, ..., Ntgta} 
The point-stabiliser of 1, 3, N!8 is given by < y”, (xy~2x~ ty?) > 

The coset Stabilizer of 

NQ3) = < y?, (xy~2x-ly?) > 

The number of single right cosets in the double coset Ntit3N = [1,3] is given by Nan = 
10 = 160 

The orbits for N@) on 

X = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29,30, 31, 32} 

are (1 (OV ABV tay, £595 11 Ol 16.17.14, 7h 18-1815, 08) 10, 93.19 ork 113. 
24, 26, 32, 30, 29, 20, 19, 31, 25, 21, 16} 

We will multiply Ntit3 by a representative of each orbit and determine its double coset. 


Choose 1 from {1} 
ti,t3,t1 


=t5,ts,t1,t3,t1 

= ((yx~tyxy—1)3)t1,ts,t3,t1 (Relation (1)) 
= (xy*xy—'xy—')tg,ts,tg,t3,t1 (Relation (1)) 
= (y?)tg,ta,tg,ta (Relation (1)) 


*xty)ta1,tz0,¢14,tig (Lemma 7) 


(xyxty7 
= (yx7lyx7ly~?x)tg,t30,t1g (Relation (1)) 


Ixy2xy71 )t17,t3,t1g (Lemma 7) 


= (xy” 
= (y?)t1,t3 (Relation (1)) 
= Nt ts € [1,3] 


Choose 2 from {2} 


ti,tg,te 
= (x°y°)t4,t3 (Relation (1)) 
= N(ty,t2) yr). 

Choose 3 from {3} 

Nt, tg tg 

= t1(t3)? 


180 


=t} 

= Nt; € [1] 
Choose 4 from {4} 
ta,tg,ta 


'x)t31,t2g,t16,t26,ts (Lemma 7) 


= (xyx*y7 
= (x-lyx”lyx~!y~1)ta1,t12,t10,ta6,ts (Lemma 7) 
= (xy~'xyx”*y~1x")ta1 tio, ta6,ts (Relation (1)) 
= (y)tg,tio,ts (Relation (1)) 
= N(ty ,tg)(°"9"4) ¢ [1,8] 


Choose 5 from {5, 22, 11, 9} 


tr, ts,t5 
= (x %y~')ta,tig,tia (Lemma 7) 

= (x°y—*)ta5,,t31,t14 (Lemma 7) 

= (xy *)t6,t2,t14 (Lemma 7) 

= (y”)t10,t2 (Relation (1)) 

Choose 6 from {6, 17, 14, 7} 

t1,t3,t¢ 

= t1,t3,te,te,te 

= ((yx_tyxy—!)?)ts,t10,te,t2 (Relation (1)) 
(xy?xy—'xy~')tg,tio,t2 (Relation (1)) 


= (y*xy~!x7?)tgo,to,ti2 (Lemma 7) 
= (yx *y?)t20,t25,t12,t4 (Relation (1)) 
= (y~?)tg,t¢ Lemma 7) 

= N(1,3)) 

Choose 8 from {8, 18, 15, 28} 


ti, tg,ts 
= ((x-tyx)3)t6,t3 (Relation (1)) 
= Nita, ty)" "¥"2) ¢ [1,8] 
Choose 10 from {10, 23, 12, 27} 
Proof of Nt t3ti9 € Nt1,teN 


ty st3,t10 
= (y?)ts,t1,tio,te (Relation (1)) 


yx lyx7ly~*x!)t10,t5,t3,te,te (Lemma 7) 


=i 

= (x_lyx?y~*)t11,ta6,t19,t6,t2 (Lemma 7) 

= (yx 2y~!xy7!)ta9,t7,t19,t2 (Relation (1)) 

= (x ty®xy)t1,t2 (Lemma 7) 

Ae te 

Thus, tit3tio = (x7ty®xy)tz,t2. 

Then Ntit3ti9 =Nt1,t2 in Nt,toN = [1,2]. 

Choose 13 from {13,24,26,32,30,29,20,19,31,25,21,16} 


ti,ts,ti3 
= (xy? 
= (y~txy~!x~?)ta2,t24 (Relation (1)) 
= N(ta,ta)@ 777) [1,3] 

Cayley Diagram 


x lyx~)tg0,t39,t24 (Lemma 7) 


Ntytots 


14+12+4 


[1,8] 


Ntytg 


Figure 3.4: Cayley Diagram of [*], [1], [1,2], [1,3] for Jo 
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Fifth Double Coset 


NtitgN = { N(titg)” | ne N } = {Ntytg, Ntoty3, ..., Ntgts } 

The point-stabiliser of 1, 8, N!® is given by < y? > 

Now Ntitg = Ntgts 

Then 

Now N!® & 8 (3 denote Z3 or C3) 

We have Nt tg = Ntg9te3 (Lemma 7) 

So (1, 29, 3, 16)(2, 30, 4, 13)(5, 17, 8, 23)(6, 22, 10, 18)(7, 14, 27, 12)(9, 11, 28, 15)(19, 
26, 25, 31)(20, 32, 24, 21) « NO) and Ntagta3; = NtgNts. 

Also, N(8) > < N18, (1, 29, 3, 16)(2, 30, 4, 13)(5, 17, 8, 23)(6, 22, 10, 18)(7, 14, 27, 
12)(9, 11, 28, 15)(19, 26, 25, 31)(20, 32, 24, 21)> & 2'Ay (central extension of 2 by Ay) 
So 

(x-lyx7ly3x-1) ¢ NCS) 

Thus The coset stabiliser NCS) > < N18, y, Getty yt) SS 


yoy eye eS 


The number of single right cosets in the double coset Nt tg = [1,8] is given by Naey = 
gp = 80 


The orbits for N“8) on 

X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32} are {1, 3, 29, 16, 25, 31, 19, 26}, {2, 4, 30, 13, 20, 32, 24, 21}, 
{5, 8, 17, 23, 14, 27, 12, 7}, {6, 10, 22, 18, 11, 28, 15, 9} 

Multiply Ntitg by a representative of each orbit and determine its double coset. 

Choose 1 from {1, 3, 29, 16, 25, 31, 19, 26} 

ty, tg,t1 

= ((yxtyxy—*)?)t1,ts,tg,t1 (Relation (1)) 

= (xy?xy”'xy7")tg,ts,t1 (Relation (1)) 

= (x°y*)ti9,ts (Relation (1)) 

= N(ty,tg)(yey ey") © [1,8] 

Choose 8 from {5, 8, 17, 23, 14, 27, 12, 7} 

Ntjtgtg 

= ti (tg)? 

= t, € [1] 


Choose 2 from {2, 4, 30, 13, 20, 32, 24, 21} 
1,8,2 


= (y—!xy—!x7?)t39,t22,t32 (Lemma 7) 


= (xy 2x yx~!)t39,t32(Relation (1)) 
Choose 6 from {6, 10, 22, 18, 11, 28, 15, 9} 


ti, ts,te 

= (y?x*)t26,t27,t¢ (Lemma 7) 

= (x~lyxyx7lyx)tio,t6,t3 (Lemma 7) 
= (y?)t10,t3(Relation (1)) 

= Ntio,t3 = N(ti,t3)@ 9") e [1,3] 
Cayley Diagram 


(1,2,4] 


Ntytots 


14+12+4 


Figure 3.5: Cayley Diagram of [*], [1], [1,2], [1,3], [1,8] for Ja 
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Sixth Double Coset 


NéytotaN ={N(titota)” | ne N} = {Ntytots, Ntotitg,..., Ntgtato} 

The point-stabiliser of 1, 2, 4, N}**4 is given by < (xyx7!)?, (xy~2x7 ly”, y~?) > 
N24 = 92:3 We have Nt tat, = Ntoatigte; (See the proof below) 

ti,ta,ta 

= (y®xy’)ts,t¢,t19,t32,te5 (Lemma 7) 


y ~lxy7!x7ly?x)to4,te,t32,to5 (Relation (1)) 


y ~lyyx7 2yx)ta6,t31,t15,t1,t19,t25 (Lemma 7) 


yx 8y—!x7ly)tgo,t19,t9,t1,t19,t25 (Lemma 7) 


= 
= 
= 
= (yx ly ?xy)tg3,t12,t9,t19,t25 (Relation (1)) 
= 
=i 


y_ ‘x? yx)tag,tas,to,t19,t25 (Lemma 7) 

XyXyx?y *toa,tas ,ti9,tes (Relation (1)) 
= (xyxyx?y—!)toz,t19,t25 (Relation (1)) 
Thus Nt1,t2,ta = Ntoa,ti9,ta5 
Ntitot, = Ntoatigte, —> (1, 24, 3, 20)(2, 19, 4, 25)(5, 15, 8, 11)(6, 12, 10, 14)(7, 22, 
27, 18)(9, 17, 28, 23)(13, 26, 30, 31)(16, 21, 29, 32) e N@4) and Ntostigtes = Ntgtato. 
Now N(@?4) > < N124,(1, 24, 3, 20)(2, 19, 4, 25)(5, 15, 8, 11)(6, 12, 10, 14)(7, 22, 27, 
18)(9, 17, 28, 23)(13, 26, 30, 31)(16, 21, 29, 32) > & 24:(A4) 
Proof of Ntit3t4 = Ntgtiots € [1,2,4] 
We have t1,t3,t4 


=(xyx°y~!x)tg1,tag,tig,te6,ts (Lemma 7) 


=(x~lyx7lyx7ly—1)ta1,t12,t10,t26,ts (Relation (1)) 

=(xy7xyx *y~!x")ta1,t10,t26,t5 (Relation (1)) 

=(y)tg,tio,ts (Relation (1)) Note Ntg,tio,ts « Ntitet, N since Ntitgt4 conjugate by (1, 8 
19, 14, 26, 27)(2, 10, 24, 11, 21, 28)(3, 6, 25, 15, 31, 9)(4, 5, 20, 12, 32, 7)(13, 23)(16, 
18)(17, 29)(22, 30) is Ntg,tio,ts. 


Thus The coset stabiliser N@24) > < N124, (xy—2x—ly), (x2yx7?y—!x71) > 


Sey yo em oy ae pe a ye 


The number of single right cosets in the double coset Ntitgt4N = [1,2,4] is given by NOT 
_ 1920 
= 97 = 10 


The orbits for N@24) on 
R= 41, 2,3, 4,.5,.6,- 7,8, 9, 10, 11,172,138; 14.15, 16,17, 18,19) 205-21, 22:23, 24,25, 
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26, 27, 28, 29, 30, 31, 32} are {1, 3, 2, 24, 4, 20, 19, 13, 29, 30, 21, 32, 16, 25, 26, 31}, 


{5-11) 92> 8:98, 18.156, 17, 14,7, 27; 0, 10; 33, 19+ 


Multiply Nt ;tet4 by a representative of each orbit and determine its double coset. 


Choose 4 from {1, 3, 2, 24, 4, 20, 19, 13, 29, 30, 21, 32, 16, 25, 26, 31} 
Nt totata 
= tyto(t4)? 
= Ntite e [1,2] 
Choose 5 from {5, 11, 22, 8,2 8, 18, 15, 6, 17, 14, 7, 27, 9, 10, 23, 12} 
ti,te,ta,ts 
= (x°)t1,t2,t1,t4,ts (Lemma 1) 
y*)t4,t3,t1,t5 (Relation (1)) 
( 


yx tyx”ty~?x71)tg,t1o,t1 (Relation (1)) 


= 
( 
= (x~lyxSy~!x"*)tgo,t7,ti9 (Lemma 7) 
(y-'x—ly*)to1,t23,t1i9 (Lemma 7) 
= (y*xy?x”1)t5,t6,ti9 (Lemma 7) 

= (y*)tg,tg(Relation (1)) 

N(ti,t3)@ °°) ¢ [t1,ts] 


Cayley Diagram 
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(1,2,4] 


Ntytot, 


14+12+4 


Figure 3.6: Cayley Diagram of [*], [1], [1,2], [1,3], [1,8], [1,2,4] for Je 
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Chapter 4 


Double Coset Enumeration 


2*5. Ae ~Y 
4.1 tytgt3t;=(1,2,3) _ So 
We will prove that the progenitor 2*°:As, where 2*°:A; = <x, y> and x ~ (3, 4, 5), y ~ 


2*5:A5 
ty tgt3ti=(1,2,3 


(1, 2, 3), factored by one relation is isomorphic to Sg. Let G = 
will show that G ~ S¢ 


y° Thus we 


Expanded Relation 

Relation 1 = titgt3t; = (1,2,3) 

The elements of our N are { (1, 5, 4, 2, 3), (1, 3, 4), (1, 3)(2, 4), (1, 2, 3, 4, 5), (1, 5)(3, 
Ahie oW2. Be 1B Oe) s Td da 2. Bie (lo Ao SL A Boe fds a a 
5)(2;3);-Cy, by 23:8, 4), (1-5, 2), 2-5) 8; 4); 2y-55 8)y Cy Sy 5) Cy Gs 5); Cy 2 5; 
By 4p (di 2-3, 65 4) Cea) 2A, Bele (lA 52. By id Ao, Buta le Pe Be By 
(he 3 Bs De A Clete BAD lat By 8. le oe be A) (2. BA) bos Be LB eed De 
5; 4,3) (1, 2)(3; 5), Uy 2)t4, 5), (yb), 4) y Gos 2s 4,53), Cs 3, Sy 44 2 (24 8). G1, 
A, Biel Be 2rd. 3) (les, 8) yay Ob) Che As C1 2 aT Do le lA oe oy, 
(LG. DA (Le 8) Oy, Oe oe 2: Os Bako. 2): (LBA (Oa ea A 
5)y (18s. 2)y Ly Aer 8s 2, By Ae oy 3, Be CS 24 )} 


First Double Coset 


NeN = { N(e)” | ne N} = {N} 


The coset stabiliser the coset N = Ne is N. 


The number of single right cosets of the double coset NeN = [*] is given by = “ =i) 
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The orbit of N on X = {1, 2, 3, 4, 5} is {1, 2, 3, 4, 5} we will choose a representative of 
the orbit and multiply N on the right and determine its double coset. 

Choose 1 from {1, 2, 3, 4, 5} 

Nty € [1]. 


This tells us that five elements move forward to the double coset [1]. 


Cayley Diagram 


fg! 1] 


Second double coset 


Nt N = { N(t1)” | neN } = { Nty, Nto, Ntgz, Nta, Nts} 
The point-stabiliser 1, N! is given by < (2, 3, 4), (3, 4, 5)> 


The coset stabiliser N) = < (2, 3, 4), (2, 4, 5), (2, 4, 3)> 
LN | 60 


The number of single right cosets of the double coset Nt;N = [1] is given by way] = 2 


= 

The orbits of NY) on X = { 1, 2, 3, 4, 5} are {1}, {2, 3, 4, 5} 

We will multiply Nt; by a representative of each orbit and determine its double coset. 
Choose 1 from {1} 

Ntjt1 

= N(t,)? 

=Ne[* 

Choose 2 from {2, 3, 4, 5} 

Ntite € [1,2] 

Cayley Diagram 
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[*] [1] [1,2] 


Third double coset 


NtiteN = { N(tit2)” | ne N } = {Ntyte, Ntitg,..., Ntoti} 

The The point-stabiliser 1,2, N!? is given by < (3, 4, 5) > 

But Nt;tg = Nt t3 

We will use our relation 

tytot3t; = (1,2,3) we will multiply the right by t; and t3 we get titot3tititz = (1, 2, 3)tit3 
thus we have tit2 = (1, 2, 3)tit3 since t? = e and 18 = e, we will label the relation t;t2 
= (1, 2, 3)titz as (a). Thus we have 

Nt ito 

= (1,23) ita 

= Nt1t3 

= N(tyt,) 234) 

= Ntit3 

So (2, 3, 4) « NG) 

But we also have Nt;t2 = Nt t4 

Using our relation titgt3t1 = (1,2,3) conjugated by (3,4) gives us titetat; = (1,2,4) then 
we will multiply on the right by t; and ty which gives us tit2 = (1,2,4)tit4 we will label 
this relation (3). 


190 


Therefore we have 

Nt ito 

= Ntit4 

=N(ty ty) 2-45) 

= Ntit4 

= Ntite 

So (2, 4, 5) « NG) 

Next Ntit2 = Ntts5, we will use our relation t)tgt3t; = (1,2,3) conjugated by (3,5) to 
get titetst; = (1,2,5) we will multiply on the right by t; and ts which gives us titg = 
(1,2,5)tits we will label this relation (7). Thus we have 

Ntit2 

= Ntits 

=N(ty ts) (254) 

= Ntyts 

= Ntite 

So (2, 5, 4) « NG) 

Therefore the coset stabiliser N(@?) > < Nh?, (2, 3, 4), (2, 4, 5), (2, 5, 4)> = <(3, 4, 5), 
(2, 3, 4), (2, 4, 5), (2, 5, 4)> therefore NCL?) > <(3, 4, 5), (2, 3, 4), (2, 4, 5), (2, 5, 4))> 


The number of single right cosets of the double coset Ntjt2N = [1,2] is given by Ney 
_ 60 _ 
Se 5 


The orbits of N(?) on X = {1, 2, 3, 4, 5} are {1},] {2, 3, 4, 5} 

Multiply Nt ;t2 by a representative of each orbit and determine its double coset 
Choose 1 from {1} 

Ntitatz € [1] 

Choose 2 from {2, 3, 4, 5} 

Ntj tate 

= Nti(t2)? 

= Nt; « [1] 


Cayley Diagram 
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[) (1] [1,2] [1,2,1] 
N Nt, Nt,tz 


Ntyt2t, 


Fourth double coset 


NtitotiN = { N(tytot,)” | ne N } = {Ntjtoty, Ntitgty,..., Ntotrte} 
The The point-stabiliser 1, 2, 1, N'?! is given by < (3, 4, 5) > 
But Nt,tat, = Ntit3t, = Ntytyty = Ntytst1 

Using our relation (a) we have titz2 = (1, 2, 3)tit3 if we multiply on the right by t; we 
have titet; = (1, 2, 3)titgt; Therefore we have 

Ntytot 

= (1, 2, 3)titat 

— Ntyt3ty 

= N(tytet,)C3) 

— Ntyt3ty 

= Nt;tet; 

So (2, 3, 4) « N@2.1) 

We also have Ntj tot; = Ntytaty 

We will use our relation (3) tit2 = (1,2,4)tit4 we will multiply on the right by t; which 
gives us tytat; = (1,2,4)tit4t1, therefore we have 

Ntytot 

= {1,.2,4) ti taty 

= Ntyt4t1 

= N(titot1)C45) 

= Ntytaty 

= Ntytoty 
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So (2, 4, 5) « NG) 

Next we have Nt tot; = Nt tst; we will use our relation (y) tit2 = (1,2,5)tits we will 
then multiply on the right by t; which gives us titgt; = (1,2,5)t tst; therefore we have 
Ntjtet 

= (1, 2, 5)titsty 

— Ntytsty 

= N(tytgt,)259) 

— Ntytsty 

= Ntiteti 

So (2, 5, 3) « NG2-)) 

But Nt,tet, 

= titet, 

Conjugate our relation tjt2 = (1,2,3) tit3 by (2,1) gives tatij= (213)tats 

Therefore, 

titaty 

=hi( 21.3 tots 

=(2,1,3)tgtats 

Conjugate our relation titg = (1,2,3)tit3 by (1,3) which gives t3t2 = (321)tst1 

Thus, 

Ntitats 

= Ntgtets 

=Nt3(1,3)t3ti 

= Ntyt3ty 

Therefore our coset stabiliser Nb?) = < N!+1, (2,5,3), (2,3,4), (2, 4, 5)> = < (1, 2, 3, 
4, 5)> 


The number of single right cosets of the double coset Nt tgt;N = [{1,2,1] is given by 
IN] 60 


[N20] — 60 — 
The orbits of NO?) on X = {1, 2, 3, 4, 5} are {1, 2, 3, 4, 5} 


We will multiply Nt tat, by a representative of each orbit and determine its double coset. 
Choose 1 from {1, 2, 3, 4, 5} 

Nt totyt1 

= Ntyte(t1)? 
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= Ntjte € [1,2] 
Cayley Diagram 


We will write G as a union of the right cosets. This us a cayley diagram of G over N 


LM] INT | INT, I 
IN| © |N@| " [NG2)) "|v CL2.1)| 
=(1+5+5+41)*|N| 


IG| < x N 
= (12) «60 
= 720 


This implies that our G’s upper-bound limit is of order 720. 


3*4.D my, ; 
ae (13) 2)inh tyatolah = 2:S5 


We will prove that the progenitor 3*:Dg where 34:Dg = <x, y> and x ~ (1, 2, 3, 4), y~ 


(2, 4), factored by one relation is isomorphic to 2:55. Let G = Caytaiet ais Thus 
we show that G ~ 2:55. 

Relation Given: 

(xt)? 

Expanding the relation given 

where, x = (1, 2, 3, 4) and y = (2, 4) 

(xt)® = xtxtxtxtxtxt (Expand) 

= xtxtxtxtxxx!txt 

= xtxxtxx?x77tx?t"t 

= xtxtxtxx?x?tx?t*t 


— xtxx4x4tx4t?t?" tt 
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Sex OE te a eet 

= x%t7"t2"t?"t?"t (simplify) 

(1, 2, 3, 4)6 ¢(1,2,3,4)° ¢(1,2,3.4)44(1,2,3,4)°¢(1,2,3,4)74¢(1,2,3,4) (Plug in x) 
(1, 3)(2, 4) tatit4atgtat; (Simplify) 

(1, 3)(2, 4)totits = tgtaty 


We label our t;’s as follows: 


Labeling 
1 2 3 4 
1 2 ih? > 


First Double Coset 


NeN = { N(e)”"|neN}={N} 

The coset Stabilizer of N = Ne is N 

The number of single right cosets of the double coset NeN = [*] is given by it ea 
The orbits of N on X = {1, 2, 3, 4} are {1, 2, 3, 4} we will now choose an orbit represen- 
tative and multiply it by N on the right and determine its double coset. 

Choose 1 from {1, 2, 3, 4} 


Nt; € [1] 


This tells us that four elements move forward to the double coset [1] 


Cayley Diagram 
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Second Double Coset 


Nt,N = { N(ti)” | ne N } = {Nty, Nto, Nts, Nt4} 

The point-stabiliser of 1, N! is given by { (2, 4)} 

The coset Stabilizer NY) = { (2, 4) } 

The number of single right cosets in the double coset NtiN = [1] 
The orbits for N@ on X = {1,2,3,4} are: {1},{2,4}, {3} 
Multiply Nt; by a representative of each orbit and determine its double coset. 
Choose 1 from {1} 

Ntjt1 

= Nt? (Simplify) 

= Nts € [1] (ts = t7) 

This means that one element loops back the double coset [1] 

Choose 2 from {2,4} 

Ntyt2 € [12] 


This means two elements move forward to the double coset [1, 2] 
Choose 3 from {3} 

Ntit3 (t3 = t?) 

= Ntit? 

= Ne [*] (t? =e) 
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This means one element moves back to the double coset [*] 


Cayley Diagram 


Third Double Coset 


NtitgN = { N(tyt2)” | ne N } = {Ntyto, Ntaty, Ntotz, Ntgt4, Ntot;, Ntatz, Ntgto,Ntit, } 
The point Stabilizers of 1, 2, N!? is given by { 1 } 

The coset Stabilizers NC?) = { 1 } 

The number of single right cosets in the double coset Nt;t2N = [1,2] is given by Noy = 
f= 8 

The orbits of N@?) on X = {1,2,3,4} are {1}, {2},{3},{4} 

Multiply Nt;t2 by a representative of each orbit and determine its double coset. 

Choose 1 from {1} 


Nt jtoti € (1, 2. 1] 


This tells us that one element moves to the double coset [1, 2, 1] 
Choose 3 from {3} Ntjtet2 

Ntit? (but t? = 4) 

= Ntit4 

= N(tit2)@% e [12] 

This means one element loops back to the double coset [{1, 2] 
Choose 4 from {4} 

Ntitat4 

= Ntjtgt? (Since t, = t2) 
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= Ntjt2 (t3 = e) 
Nt; € [1] 
This means one element moves back to the double coset [1] 


Cayley Graph 


[121] 


Nt, tzt, 


Fourth Double Coset 


NtztotiN = { N(titat1)” | ne N} = { Ntitotr, Ntatita, Ntotgt2, Ntgtats, Ntotite, Ntatgta, 
Ntgtats, Ntitat:} 
The point-stabiliser of 1, 2, 1, N!?! is given by {e} 
The coset Stabilizer NU?) = {e} 
LN 


The number of single right cosets in the double coset Nt tgt;N = [1,2,1] is given by IWa2D] 
8 
=2=8 


$= 
The orbits of N!?! on X= {1,2,3,4} are {1}, {2},{3},{4} 

Multiply Nt ;tot; by a representative of each orbit to determine its double coset. 
Choose 1 from {1} 

Ntytotit1 

= Nti tat? (Simplify) 

= Ntitets (t? = ts) 

= Ntitats € [123] 
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This means one element moves to the double coset [{1, 2, 3] 
Choose 2 from {2} 
Ntytotite € [1212] 


One element moves to the double coset [1, 2, 1, 2] 
Choose 3 from {3} 

Ntytotyt3 

= Ntjtgt it? (tz = t?) 

= Ntitet? (t? = e) 

= Ntite € [12] 


One element moves back to the double coset [1, 2] 
Choose 4 from {4} 

Ntitatita 

= titotits 

Using relation (13)(24)tgtit4 = tgt4t; conjugated by (14)(23) 
(13)(24)tatt,°? = tgtaty 

Which gives (42)(31)tgt4t; = tatits 

Then 

Ntitatita 

= titytity 

= t1(42)(31)t3taty 

= (42)(31)t3tgtat 

= (42)(31)t3tati 

= (42)(31)titaty (t2 = t1) 

= Ntitati 

= N(titot,)@ e [1, 2, 1] 


This means one element loops back to the double coset [1, 2, 1] 


Cayley Diagram 
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[121] [1212] 


Nty tot Ntytotyt, 


Fifth Double Coset 


Ntitot3N = { N(tytots)” | ne N} = {Nt tots, Ntgtyto, Ntotgt4, Ntgtat;, Ntotit4, Ntatgte, 
Ntgtot1, Ntytats } 

The point-stabilisers of 1, 2, 3, N!?° is given by {e} 

We have Ntjtot3 

Using the relation (13)(24)tatit4 = tgt4ty 

Conjugate the relation by (12)(34) which gives, (13)(24)titot3 = tatgte 


Then we have 

Ntitats 

= (24)(13)tatste 

= Ntgtste 

= N(titgt3)4)23) € N@28) 

Therefore, the coset stabiliser N!23 < N28) = { e, (1, 3)(2, 4) } 


The number of single right cosets in the double coset Ntitat3N = [1,2,3] is given by a 


[IN 
= 8 -—4 

The orbits of N!?3 on X = {1, 2, 3, 4} are {1, 4},{2, 3} 

We will multiply Nt;tat3 by a representative of each orbit and determine its double coset 
Choose 1 from {1,4} 

Ntjtot3ty 

= Ntitt?t, (Since t? = ts) 

= Ntitet? 

= Ntite 


= Ntjte « [1, 2] 

Two elements move back to the double coset [1, 2] 
Choose 2 from {2,3} 

Ntytatste 

= Ntitotgt, 

Since Conjugating our relation (13)(24)tetit, = t3tat, by (12)(34) 
Then, (13)(24)tatyt © = tetatO” 

This gives us, (24)(13)t tots = tatgte 

Then 

Ntitotsto 

= Ntjtatste 

= (31)(42)tatgtote 

= (31)(42)t4t3t2 (Simplify) 

= (31)(42)tatgt4 

= Ntat3t4 

= N(tytgt;)O% 2%) ¢ [1, 2, 1] 


This tells us that two elements move to the double coset [1, 2, 1] 


Cayley Diagram 


(121) [1212] 


Ntytoty Nt,tot,t> 
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Sixth Double Coset 


NtytotjtoN = { N(tytotyt2)" | n ¢ N} = {Ntatytat,, Ntotgtotz, Ntitotyte, Ntgtatgta, 
Ntotytoty, Ntatgtatz, Ntgtotgt2, Ntitatyts } 

The point-stabiliser of 1, 2, 1, 2, N!!? is given by { 1 } 

We have, Nt tt t2 

= Ntytetite 

= Ntytetytaty 

Since conjugating the relation (13)(24)tatita = tatat: by (14)(23) 
Then, (13)(24)tatytV%C* = tatat( YC? 

Which gives us, (42)(31)tgt4t1 = tatita 

Then 

Nt tet te 

= Nt tet te 

= Ntitotitata 

= t1(42)(31)tgtatit4 

= (42)(31)t3t3tatt4 

= Ntgt3tatita 

= N(t3)°tatita 

= Ntytatyt4 

Then, N(titgtt2)?%) « NC?!2) 

Thae coset stbiliser N!?!2 > N(1?!2) = fe, (2,4)} 

The number of single right cosets in the double coset Nt tgtjt2gN = [1,2,1,2] is given by 


IN| _ 88 
[N (212) See: a 4 


The orbits of N@?!”) on X = {1,2,3,4} are {1}, {3}, {2,4} 

We will multiply Nt;tgt;t2 by a representative of each orbit to determine its double coset. 
Choose 1 from {1} 

Ntytotitot; € [12121] 


This means one element moves forward to the double coset [1, 2, 1, 2, 1] 
Choose 2 from {2,4} 

Ntj tat tet 

= Ntitotit? 

=N titotity 


Since conjugating the relation (13)(24)tatit4 = tgt4t; by (14)(23) 


Then (13)(24)tattG%C? = tgt gt OC 


Which gives: (42)(31)tgt4t; = totity 
Then 

Ntj tot tote 

= Ntjtgtit? 

=N titatits 

= t(42)(31)tataty 

= (42)(31)tgt3taty 

= (42)(31)t3tati 

= (42)(31)ti tat, 

= Ntitata 

= N(titot,)@ e [1, 2, 1] 


This means two elements move back to the double coset [1, 2, 1] 


Choose 3 from {3} 
Nti tot tots 
= t1to(31)(42)tatgte 


Since Conjugating the relation (13)(24)tatit, = tgtaty by (13)(24) 


Then, (13)(24)tatytV PO = tytat( YO” 
Which gives, (31)(42)tatgt2 = titets 
Ntitatitets 

= (31)(42)tgtatatste 

= (31)(42)t3tetst, 

= Ntgtatgt2 € [1212] 


since Ntstgt3t2 is an element of [1212] 


This tells us one element loops back to the double coset [1, 2, 1, 2] 


Cayley Diagram 
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[12] 


N Nt,N Nt, tN 


(121) [1212] [12121] 


Ntytaty Nt, totyt, Nt, tty tot, 


Seventh Double Coset 


NtitotitetiN = { N(titotitot1)” | ne N} = {Ntytotrtet1, Ntatitatita, Ntotgtatste, 
Ntgtatgtats, Ntotytotyte, Ntatgtatgts Ntgtotstots, Ntytattat, } 

The point-stabiliser of 1, 2, 1, 2, 1, N'?!*! is given by { 1 } 

Next 

Ntjtatite 

= Ntitatitata (to = t? = tata) 

= Ntjtetitety 

= Ntytytatytety 

Since conjugating the relation (13)(24)tatit, = t3t4t, by (1234) 

Then, (13)(24) tatty 3” = tgt4¢0? 
Which gives, (24)(31)tstat; = Ntgtite 


Then we have 

Nt tot te 

= Ntytetytaty 

= Ntitotitety 

= Ntitatatitoty 

= t1t4(24)(31)tgtoty ty 

= (24)(31)tgtatgtatiti 

Since Conjugating the relation (13)(24)totit4 = tgt4t; by (24) 
Then, (13)(24)tott?” = tatgt”) 
Which gives (24)(31)tgtat; = tat te 
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Then 

Ntytatite 

= Ntjtatitats 

= Ntitetitot) 

= Ntitatatitoty 

= t1t4(24)(31)tstotyty 

= (24) (31)tgtotgtetitr 
=(24)(31)tgtatgtatststats 

= (24)(31)t3tatgtets 

= (24)(31)tgteti titets 

= (24)(31)(13)(42)tatiteti tots 
Since conjugating the relation (13)(24)tatita = tgtat: by (13)(24) 
Then, (13)(24)tatytV PO = tatat YO” 
Which gives, (31)(42)tit3t2 = titats 
Then 

Ntytatite 

= Ntjtatitats 

= Ntitati tot) 

= Ntytatatitoty 

= t1t4(24)(31)tstotyty 

= (24)(31)tgtatgtotity 


(13) (42)tatrtatitots 
13)(42)t4t1ty(31)(42)tatgty 
13) (42)(31)(42)tatgtatatgte 
13)(42)(31)(42)totstatatste 
= (24)(31)(13) (42)(31) (42)tatstatate 
= Ntotstatgte 

—> N(tytotytot,)(234) ¢ N(12121) 
Next 
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Ntitatite 
= Ntitetitat, (te = t? = tats) 


Reasoning: Conjugate the relation 
(13) (24)tatit, = tgtaty by (14)(23) 
Then (13)(24)tattG%? = tgt tC” 
This gives us, (42)(31)tg3taty = totit4 
Then 

Ntytat te 

= Ntitetitata 

= t1(42)(31)t3taty ta 

= (42)(31)tgtgtaty tat tats ty 

= (42)(31)titatita 

So, we have Ntjtot tet; = Nt tytytaty 
— > N(tytotytgt,)@4) ¢ NG2121) 
NG22)) > <(1, 2,3, 4), (2; > = {N} 


The number of single right cosets in the double coset Nt tat i tat; = [1,2,1,2,1] is given by 


_ IN] 8 
| N(@2121)| 8 


The orbits of NG@2!20) on X = {1,2,3,4} is {1,2,3,4}. We will multiply Ntitetitet; on the 
right by an orbit representative and determine its double coset. 
Choose 1 from {1234} 

Ntiteotitetity 

titotitotity 

= titgtitets 

Since conjugating the relation (13)(24)tatita = tgtat: by (13)(24) 
Then, (13)(24)tatytV PO = tatat YC” 

Therefore, (31)(42)t4tgt2 = titets 

Then 

Ntytotytotity 

titotitotity 

= titatitoty 

= t1to(31)(42)tatgte 

= (31)(42)tgtatatgte 


= (31)(42)tgtetgte 

= Ntgtotste 

= N(titgtyte)"%) € [1212] 

This tells us four elements move back to the double coset [1, 2, 1, 2] 


Cayley Diagram 


[12] 


N Nt,N Nt,t2N 


[121] [1212] [12121] 


Nt,tot, Nt, t2t,t> Nt,tat, tot, 
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*110. 
430 Gea aiaan ~ Jt 
We will prove that the progenitor 2*!!°:PSL(2,11), where 2*!40:PSL(2,11) = < 
x, y> and x ~ (1, 2)(3, 8)(4, 11)(5, 13)(6, 17)(7, 20)(9, 26)(10, 23)(12, 34)(14, 40)(15, 
42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 54)(24, 58)(25, 61)(27, 57)(28, 51)(29, 68)(30, 
32)(31, 59)(33, 44)(35, 76)(36, 73)(38, 71)(39, 79)(41, 85)(43, 66)(46, 65)(47, 89)(49, 
83) (53, 93)(55, 90)(56, 96)(60, 78)(62, 92)(63, 101)(64, 102)(70, 86)(72, 94)(74, 104) (75, 
77)(80, 108)(81, 109)(82, 103)(84, 106)(87, 88)(91, 95)(99, 107)(100, 110), y ~ (1, 3, 9)(2, 
5, 14)(4, 12, 35)(6, 18, 49)(7, 21, 53)(8, 23, 56)(10, 29, 69)(11, 31, 71)(13, 37, 74)(15, 43, 
88) (16, 22, 55)(17, 46, 58)(19, 32, 48)(20, 51, 41)(24, 59, 98)(25, 45, 65)(26, 64, 92)(27 
67, 36)(30, 70, 104)(33, 72, 95)(34, 73, 85)(38, 50, 78)(39, 80, 105)(40, 83, 84)(42, 86, 
75)(44, 89, 96)(52, 63, 66)(54, 94, 101)(57, 61, 100)(60, 79, 91)(62, 97, 99)(68, 77, 82)(76, 


102, 108)(81, 110, 87)(90, 109, 103)(93, 106, 107), factored by one relation is isomorphic 
2*110: PSL(2,11) 


. Thus w 
zytytaeyxyrytaey—lx)%tioetoztes eG 


to the janko sporadic simple group J;. Let G = ( 
show that G~ J, 
Expanded Relation 


Relation 1: (xyxy~txyxyxy” !xy~'x)tiogtgatea 


First Double Coset 


NeN = {N(e)” | ne N } = {N} 

The coset Stabilizer of the coset N = Ne is N. 

The number of single right cosets the double coset NeN = [*] is given by tt a = =1 
The orbits of N on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 
45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 
93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} is {1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76 
77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 
101, 102, 103, 104, 105, 106, 107, 108, 109, 110} 
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We will now choose an orbit representative and multiply it by N on the right and determine 
its double coset. 

Choose 1 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 

20; 21,22, 23.24.25, 26, 27,:28,29.30; 31, 32,33, 34; 39; 380; 37, 38, 095 40, 

41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 

62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 

80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 

95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} 

Nt; € [1] 


This tells us that one-hundred ten elements move forward to the double coset [1] 


Cayley Diagram 


110 


[*] [1] 


Figure 4.1: Cayley Diagram of [*] for Jy 


Second Double Coset 


Nt,N = { N(t1)” | ne N} = {Nti, Nto,..., Nt110} 


The point-stabiliser of 1, N! is given by <(xyxyxy7!xy7 


(xy~txy~!xyxy7!xy7!xyxy)> 


“x); 


The coset Stabilizer of NO) = <(xyxyxy—!xy—!x), (xy~!xy7!xyxy~!xy—!xyxy)> 
The number of single right cosets in the double coset Nt;N = [1] is given by NC] = ae 


= 110 
The orbits for N@ on 
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X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 438, 44, 45, 46, 47, 48, 49, 
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 
98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} are {1}, {4}, {42, 102, 85}, 
{45, 64, 56}, {50, 110, 87}, {83, 103, 90}, {2, 105, 93, 7, 22, 68}, {3, 38, 78, 9, 28, 81}, 
{5, 44, 31, 16, 20, 15}, {6, 94, 108, 19, 18, 73}, {8, 75, 101, 25, 63, 34}, {10, 82, 13, 30, 
27, 39}, {11, 97, 91, 33, 43, 57}, {12, 40, 84, 35, 47, 109}, {14, 61, 79, 41, 21, 98}, {17, 
99, 100, 29, 36, 59}, {23, 49, 48, 52, 92, 32}, {24, 106, 80, 60, 62, 74}, {26, 76, 54, 66, 65, 
86}, {37, 96, 72, 77, 107, 71}, {46, 53, 51, 67, 104, 55}, {58, 89, 88, 70, 69, 95} 
Multiply Nt; by a representative of each orbit and determine its double coset. 

Choose 1 from {1} 

Ntyt1 

= N(t;)? 

=Ne(* 

Choose 4 from {4} 

Ntit4 € [1,4] 

Choose 42 from {42, 102, 85} 

Ntjt42 


= (yxyxy”"xyxy7'xy~)tgs 
= Ntg3 

= Nt)" e [1] 

Choose 45 from {45, 64, 56} 
Ntit45 


= (yxyxyxy~")ti1otios 

= Ntiiotio3 

= N(tit4)"92y ey ey teu ay [1 4] 
Choose 50 from {50, 110, 87} 


Ntitso 


= (Gey yay yr 


= Nt, 
Nty € [1] 


Choose 83 from {83, 103, 90} 


= (yxyxy!xyxy~/xy—")tag 


=Nt42 

= N(t,)@y eeu)” ¢ [1] 

Choose 2 from {2, 105, 93, 7, 22, 68} 
Ntite € [1,2] 

Choose 3 from {3, 38, 78, 9, 28, 81} 
Ntits 


2 


= (yxyxyxyxyxy”'x)ti10 
= Nt1io 


= N(t1)792y" ey ey ay hey 


e [1] 
Choose 5 from {5, 44, 31, 16, 20, 15} 
Ntits 


= (ytxy~lxyxy~ xy 'xy*x)ta 


= Nt4 
= N(t1)2¥ tyzyey ‘yay 2 € [1] 


Choose 6 from {6, 94, 108, 19, 18, 73} 
Ntite 


‘xy—')tsoti7 


= (y~'xytxy” *xyxyxy 
= Ntgoti7 

= N(tite)¥ "YY € [1,2] 
Choose 8 from {8, 75, 101, 25, 63, 34} 
tits 

= (x")toste6 

= N(tyt2)¥ eH Ty7V2Y © [1,2] 


Choose 10 from {10, 82, 13, 30, 27, 39} 


Ntitio 

= (xy!xy~!x)toits0 

= Ntoitso 

= N(tto)vv"*)’ € [1,2] 


Choose 11 from {11, 97, 91, 33, 43, 57} 
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Ntyti 


1 1 1 


= (xy~/xy7'xy~!xyxyxy”!xy)togtge 
= Ntogtge 
= N(tyt2)¥%y *Y"*98Y ¢ [1,9] 


Choose 12 from {12, 40, 84, 35, 47, 109} 


1 


Ntit12 

= (y~txy7!)tsata 

= Ntsaty 

= N(tit2)vy tytv2y~" € [1,9] 

Choose 14 from {14, 61, 79, 41, 21, 98} 
Ntyt1a 


1 


= (yxy 'xyxy')teated 


= Nteotes 
= N(tyt2)*y ey eyey™ ey" ¢ [19] 


Choose 17 from {17, 99, 100, 29, 36, 59} 


1 


Ntitiz 

= (xy7txyxy7xy7"x)ti4 

= Ntis 

= N(t,)t9tyty'*Y © [1] 

Choose 23 from {23, 49, 48, 52, 92, 32} 
Ntit23 


= (yxyxy 'xy~'xy7'xy~!xyxy)toato7 
= Ntgato7 
— N(tytg)¥ ev evry ¢ [1 9] 


Choose 24 from {24, 106, 80, 60, 62, 74} 


Ntitoa 

= (xyxyxy”*xyxy”"x)t92 

= Ntge 

= N(t1)2¥ 2¥ 2yeye [1] 

Choose 26 from {26, 76, 54, 66, 65, 86} 
Nt ta6 


1 


= (xyxyxyxyxy” xy) t25 
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= Ntos 

= N(t1)2¥2y ey eycyeyayey € [1] 
Choose 37 from {37, 96, 72, 77, 107, 71} 
Nt1t37 


= (xyxy~xy~!xyx)t32 
= Ntgz9 


= N(ty jeyryry— layryxry—} 


ty" ¢ [1] 
Choose 46 from {46, 53, 51, 67, 104, 55} 
Ntita6 € [1,46] 

Choose 58 from {58, 89, 88, 70, 69, 95} 
Ntitss 


lxyxyx)t75t90 


= (xyxy7 
= Nt7z5t90 
= N(tyt,)*¥tytyty'*Y ¢ [1,2] 


Cayley Diagram 


34+343+ 


Figure 4.2: Cayley Diagram of [*], [1] for Jy 
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Third Double Coset 


Nt ;toN _ {N(tit2)” | neN } _ {Ntite, Ntoty,..., Ntgzts } 
The point-stabiliser 1,2, N'? is given by < 1 > 
Now Ntjt2 = Nts3gt67 


Now N(tyt2)@ 2yeyeyeyry* 


vy) = Ntggter. 

Thus (y~!xyxyxyxyxy xy) « N@?) 

Thus the coset stabiliser NO?) > <N!?, (y—lxyxyxyxyxy7!xy)> = 

< (y~'xyxyxyxyxy” xy) > 

The number of single right cosets in the double coset Ntjt2N = [1,2] is given by Pitta 
= 0 = 132 

The orbits for N“?) on 

X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 
98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} are {1, 38, 50, 87, 28}, £2, 
67, 89, 57, 74}, {3, 78, 110, 9, 81}, {4, 40, 83, 90, 47}, {5, 104, 100, 80, 72}, {6, 23, 76, 
8, 86}, {7, 44, 91, 17, 13}, {10, 55, 98, 43, 107}, {11, 69, 51, 68, 243, {12, 84, 103, 35, 
109}, {14, 46, 39, 96, 97}, {15, 77, 60, 29, 53}, {16, 61, 106, 27, 95}, {18, 52, 56, 54, 42}, 
{19, 108, 63, 64, 75}, {20, 93, 30, 59, 33}, {21, 31, 58, 82, 62}, {22, 79, 36, 88, 37}, 125, 
49, 92, 101, 102}, {26, 34, 65, 32, 73}, {41, 105, 71, 70, 99}, {45, 48, 94, 85, 66}. We will 
multiply Nt ,t2 on the right by an orbit representative and determine its double coset. 
Choose 1 from{1, 38, 50, 87, 28} 

Ntyteot 

= (x")tats 

= N(tit2)¥ € [1,2] 

Choose 2 from {2, 67, 89, 57, 74} 

Nt tote 

= Nt1(t2)? 

= Nt; € [1] 

Choose 3 from {3, 78, 110, 9, 81} 

Nty tots 


= (xy 'xyxy7xy7!xy7!xy~!xy)tgtg9 


= Ntgtz9 
= N(tit2)*Y loy~tayrytey7laeyay 


1 


Choose 4 from {4, 40, 83, 90, 47} 
Nty tot, 


1 dL 


= (xy~'xy~'xy7!xyxyxy”/xy)testa2 
= Ntggt22 

= N(tyt2)?yyeyey” eyzy € [1,2] 
Choose 5 from {5, 104, 100, 80, 72} 


Nty tots 


= (xyxy”'xy~!xy7'x)to1 
= Ntg 


= N(t,)*yteryeyey eyey 


e [1] 
Choose 6 from {6, 23, 76, 8, 86} 
Ntj toate 


= (xyxyxyxyxy /xy~!)toi 


= Nto 


= N(t1)79ryzyeyey eyay—! 


e [1] 
Choose 7 from {7, 44, 91, 17, 13} 
Nty tot? 


= (y_'xyxy~!xy)tzs 
= Nt75 


= N(t,)y7y eyzyeyeycy” hey! 


e [1] 
Choose 10 from {10, 55, 98, 43, 107} 
Ntztotio 


= (yxyxyxy lxy7!xyxy—!)ts6teo 


= Nts6teo 
= N(tytg)*yey ey teyeytey*ey © [1,9] 
Choose 11 from {11, 69, 51, 68, 24} 


Nty tot 
1 


= (yxy! xyxy~!xy)tio 


= Ntio 


€ [1,2] 
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= N(t,)" € [1] 
Choose 12 from {12, 84, 103, 35, 109} 
titatie 


= (xyxyxy”xy~!xyxyxyx)ta1 
= Nta 


= N(t1)¥ yey bey at 


Choose 14 from {14, 46, 39, 96, 97} 
Ntitoti4 


= (yxyxy )t7itas 

= Ntzi tgs 

= N(tyt,) (ey 'zyey)” € [1,2] 

Choose 15 from {15, 77, 60, 29, 53} 
Ntitotis 

= (yxy~'xy7!xy~!xy~txyxy” xy! )trstar 
= Ntzsta7 

= N(tyt2)7y ey" '2Y ¢ [1,2] 

Choose 16 from {16, 61, 106, 27, 95} 
Ntitotie 


= (yxyxy'xy”'xyxyxy”*)tas 
= Ntyg 

= N(t,)¥ ‘ey 
Choose 18 from{18, 52, 56, 54, 42} 


Ntitatig 
1 


leyryxy—lay—tay-ta € [1] 


= (y_*xyxyx)teta9 

= Ntatoa9 

= N(tyt.)*97v7y 79" € [1,2] 

Choose 19 from {19, 108, 63, 64, 75} 
Ntitetig 

= (y~'xyxy7*xy7 xyxy7*)tiosta1 

= Ntyo5t31 

= N(tit.)¥2y wey teu" tey™ ¢ [19] 


Choose 20 from {20, 93, 30, 59, 33} 
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Ntjtatao 


= (y_'xy 7 xy" xy” *xyx)tsots9 

= Ntsotso 

= N(tyto)*Y ‘eveyey"'2yryey ¢ [19] 
Choose 21 from {21, 31, 58, 82, 62} 
Ntitatar 

= (xy~'xyxyxy7')ts7tes 

= Nts7tes 

= N(tita)¥ 79297 
Choose 22 from {22, 79, 36, 88, 37} 
Ntjtotee 


loy-layxyx € [1,4] 


1x)totss 


= (yxyxyxyxyxy” 
= Ntotss 
=N(tyt)¥2vry eyey hey" ¢ [19] 
Choose 25 from {25, 49, 92, 101, 102} 


Ntj totes 


= (xyxy/xyxyxy!xy!)ta7 


= Nto7 

= N(t,)% ety ey *eury ¢ [1] 
Choose 26 from {26, 34, 65, 32, 73} 
Ntjtata¢ 


1 


= (y~'xy7"xy7"xy~"xyxy7")tastss 
= Ntugtss 

= N(tyt,)vry" #9)” ¢ [1,9] 

Choose 41 from {41, 105, 71, 70, 99} 


Ntitotai 


1 


= (xyxyxy”xyxy~)tiootsa 


= Ntiootsa 

= N(ty tag) 2y7y ty euryry™) © [1,46] 
Choose 45 from {45, 48, 94, 85, 66} 
Ntjtotas5 


= Ggngy oar oy. xy tab 
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= Ntag 


= N(t1)*¥ ‘eycyry! 


xy layxy—! e [1] 


Cayley Diagram 


3434+3+ 
6+6+6+ 
6+6+6 
[1,4] 
143 Ntyt4 


6+6+6+6+6 
64+6+6+6 


5+54+5+ 
* (1] 5 
[] ee 5+5+5+5 
N Nty ede +54+5+5+ 
54+54+5+5 
[1,2] 
Nt tz 
[1,46] 
Ntyt46 


Figure 4.3: Cayley Diagram of [*], [1], [1,2] for Jy 


Fourth Double Coset 


Nt t4N = { N(tit4)” | Ne N} = {Ntit4, Ntoti,..., Ntgti2} 
The point-stabiliser 1,4, N'+ is given by 


<(xy~!xy7~'xyxy7xy~xyxy), (yxyxy~/xyxy7/xy7') > 


But tty ey ‘eyeyeyey™") 1 


= t3t12 therefore (xy—!xy—!xyxyxyxy—!) « N(4) 


Therefore the coset stabiliser N@4) = < (xy—!xy—!xyxyxyxy!), 


(xy~txy~!xyxy7!xy7'xyxy), (yxyxy~/xyxy~!xy7'), (yxyxy~/xyxy7'x), 


(yxy 'xy7!xyxyxyx), y, (xy~xy7'xyxy~'xy7!xyxy7'), (xyxyxy7'xy7!xy) > 
N 
| Ly 


The number of single right cosets in the double coset Ntit4N = [1,4] is given by Wad] 


= Meal 


~~ 60 
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The orbits on N@4) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20,21; 22. 23, 24, 25, 26,27, 28,29; 30,31, 32, 33, 34, 35, 36, 37; 38, 39,40; 41,.42,43. 
44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 
68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} are 
{1, 3, 78, 38, 9, 50, 28, 110, 81, 87}, {4, 12, 84, 40, 35, 83, 47, 103, 109, 90}, {6, 108, 94, 
76, 18, 32, 101, 49, 85, 19, 66, 26, 52, 102, 64, 75, 25, 73, 92, 48, 63, 56, 8, 23, 54, 42, 45, 
34, 86, 65}, {2, 93, 105, 106, 5, 21, 39, 55, 77, 22, 7, 60, 24, 79, 107, 59, 13, 97, 31, 44, 
71, 14, 89, 51, 48, 98, 53, 91, 20, 100, 27, 30, 67, 80, 68, 70, 37, 29, 104, 16, 36, 41, 58, 
96, 82, 11, 74, 95, 72, 62, 69, 57, 46, 10, 33, 99, 61, 88, 15, 17} 

We will multiply Nt it, on the right by an orbit representative and determine its double 
coset. 

Choose 1 from {1, 3, 78, 38, 9, 50, 28, 110, 81, 87} 

Ntytaty 


= (yxy~')tgrtgo 

= N(tyt4)¥2yrveveyey” 12 € [1,4] 

Choose 4 from {4, 12, 84, 40, 35, 83, 47, 103, 109, 90} 

Ntitata 

= Nt1 (ta)? 

= Nt; € [1] 

Choose 6 from {6, 108, 94, 76, 18, 32, 101, 49, 85, 19, 66, 26, 52, 102, 64, 75, 
25, 73, 92, 48, 63, 56, 8, 23, 54, 42, 45, 34, 86, 65} 

Nt tate 


= N(y~'xy7!xy7!xyxy7xyx)ti10 


= Ntiio 

= N(t1)@yey bey ey 
Choose 2 from {2, 93, 105, 106, 5, 21, 39, 55, 77, 22, 7, 60, 24, 79, 107, 59, 13, 
97, 31, 44, 71, 14, 89, 51, 43, 98, 53, 91, 20, 100, 27, 30, 67, 

80, 68, 70, 37, 29, 104, 16, 36, 41, 58, 96, 82, 11, 74, 95, 72, 62, 69, 

57, 46, 10, 33, 99, 61, 88, 15, 17} 

Nt tata 


1 


zy ey") ¢ [1] 


1 


= N(yxyxyxy~xy~!xyx)toatgg 
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= Ntostas 
= N(tyt2)(@y eyeyey" ty" *ey) © [12] 


Cayley Diagram 


3+3+3+6+6 
+6+6+6+6 


5+5+5+ 


5+5+5+ 
5+5+5 S 


54+5+5+5+5+5 
+54+5+5+5+5 


Figure 4.4: Cayley Diagram of [*], [1], [1,2], [1,4] for Ji 


Fifth Double Coset 


NtitagN = { N(titae)” | n ¢ N} ={Ntitae, Ntotes,..., Ntstss} 

The point-stabiliser 1,46, N!4° is given by { 1 } 

But titas = tsotso 

Therefore the coset stabiliser N“49) are < (xyxy—!), (y~!xyxyx)> 

The number of single right cosets in the double coset Nt jt4gN = [1,46] is given by ney 
= M12 

Then the orbits of N(46) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 


42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 
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66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} 
are {1, 74, 80, 19, 32, 12, 44, 91, 106, 42, 39, 67, 98, 54, 26, 96, 35, 5, 28, 63, 55, 72, 95, 
34, 16, 46, 103, 87, 14, 107, 56, 57, 13, 10, 73, 84, 52, 89, 50, 43, 108, 17, 100, 27, 75, 18, 
104, 64, 97, 65, 109, 7, 38, 61, 2}, {3, 69, 37, 8, 15, 70, 49, 92, 94, 30, 82, 68, 83, 93, 60, 
62, 105, 79, 81, 6, 40, 22, 66, 29, 45, 58, 41, 9, 31, 47, 20, 11, 102, 4, 77, 99, 33, 24, 110, 
90, 86, 101, 88, 85, 76, 59, 36, 23, 21, 53, 71, 25, 78, 48, 51 } We will multiply Ntit4g by 
a orbit representative and determine its double coset. 

We will choose 46 and 3 to be our orbit representatives from the orbits above. 

Choose 46 from {1, 74, 80, 19, 32, 12, 44, 91, 106, 42, 39, 67, 98, 54, 26, 96, 35, 5, 28, 
63, 55, 72, 95, 34, 16, 46, 103, 87, 14, 107, 56, 57, 13, 10, 73, 84, 

52, 89, 50, 43, 108, 17, 100, 27, 75, 18, 104, 64, 97, 65, 109, 7, 38, 61, 2} 

Ntitagta6 

= Nt1(tag)? 

= Nt; « [1] 

Choose 3 from {3, 69, 37, 8, 15, 70, 49, 92, 94, 30, 82, 68, 83, 93, 60, 62, 105, 

79, 81, 6, 40, 22, 66, 29, 45, 58, 41, 9, 31, 47, 20, 11, 102, 4, 77, 99, 

33, 24, 110, 90, 86, 101, 88, 85, 76, 59, 36, 23, 21, 53, 71, 25, 78, 48, 51 } 

Ntjtagts 


= N(y7!xyxyxy)t2it106 
= Ntaitios 

= N(tyt.)@¥)" [1,2] 
Cayley Diagram 
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10 


34+3+3+6+6 
+6+6+6+6 


5+5+5+ 
6+6+6+6+6 54+5+5+ 


+6+6+6+6 54+5+5 (m ) 


54545454545 
$54+5+5+5+5 


Figure 4.5: Cayley Diagram of [*], [1], [1,2], [1,4], [1,46] for Ji 


4.4 gee ~ 2:PSL(3,4) 


(yx)°tgot36tzotooti2,(yx)*t35teatoitai,(y)teotestaitesteo 


we will prove that the progenitor 2*4?:(PSL(2,7), where 2*42:(PSL(2,7) = < x, y> and 
x ~ (1, 2)(5, 7)(6, 9)(8, 12)(10, 14)(11, 15)(13, 17)(16, 20)(18,22)(19, 23)(21, 26)(24, 
27)(25, 30)(28, 33)(29, 35)(32, 37)(39, 41)(40, 42), y ~ (1, 3, 5, 8)(2, 4, 6, 10)(7, 11, 
9, 13)(12, 16)(14, 18)(15, 19, 24, 29)(17, 21, 27, 32)(20, 25, 31, 26)(22, 28, 34, 23)(30, 
36, 37, 40)(33, 38, 35,39)(41, 42)(106, 107), factored by three relations is isomorphic to 


PSL(3,4):2. Let 
ae 2#42:(PSL(2,7) 
~ (yx) tzetzetzotzot12,(yx)*t35t2atai tai ,(y)t2oteetsitastz0 * 


Thus we show that G ~ 2:PSL(3,4). 
Expanded Relations 

Relation 1 = (yx yary te)” = (y*x)*tg3o*t36*tg0 *tao*tie 

Relation 2 = (yx yey teu hey?) (y*x)**tg5*toa* tai *t31 


Relation 3 = (y) #2?) = (y)*tao*tag*t31 *tos *tao 
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First Double Coset 


NeN = { N(e)” | ne N } = {N} 

The coset stabiliser of the coset N = Ne is N. 

The number of single right cosets in the double coset NeN = [*] is given by a = 4 =1 
The orbits of N on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} is {1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42}. We will multiply N on the right by 
an orbit representative and determine its double coset. 

Choosing 1 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 

21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} 

Nt; € [1] 


Cayley Diagram 


[*] [1] 


Second Double Coset 


Nt; = { N(ti)” | ne N} = {Nty, Ntg, Nts,..., Ntao} 
The point-stabiliser of 1, N! is given by <x, y> 
But Nt; = Ntg 

Nt 

= Ni» 

= N(t1)* € [1 
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The coset Stabilizer NO) = <(xyxy—')?, xyxy—/x, xyxy7/, x, yxy~'x, yxy~xyxy7! > 


|N|_ _ 168 
|IN@| ~~ 8 


The number of single right cosets in the double coset Nt;N = [1] is given by 
= 21 

The orbits for N on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are 
pide 2 te Dee 4-28. Oo.ts ios Liaw ly pay a LO Ba Ly ot 24 36 27. Bohs 40 
35, 42, 20, 40, 7, 29, 16 }, { 6, 37, 41, 22, 39, 9, 32, 18 }, { 8, 21, 19, 14, 23, 12, 26, 10 
\. We will multiply Nt, on the right by an orbit representative and determine its double 
coset. 

Choosing 1 from { 1, 2 } 

Nt ty 

= N(ti)? 

=Nef* 

Choosing 25 from { 25, 30 } 

Nti tas 

= Nt3o 

= N(t,)Y ey evevey™") ¢ [1] 

Choosing 28 from { 28, 33 } 

Nt tog 

= Ntgo 

= N(t))Y 2" 
Choosing 3 from { 3, 17, 31, 13 } 

Ntit3 € [1,3] 

Choosing 4 from { 4, 15, 34, 11 } 

Ntit4 

= Ntots 

= N(tits)® € [1,3] 

Choosing 5 from { 5, 35, 42, 20, 40, 7, 29, 16 } 
tits € [1,5] 

Choosing 6 from { 6, 37, 41, 22, 39, 9, 32, 18 } 
Ntjtg 

= Ntytsa 


‘ayeyey™) ¢ [1] 
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= N(tyts)yryty") € [1,5] 

Choosing 8 from { 8, 21, 19, 14, 23, 12, 26, 10 } 
Ntitg 

= Ntoiti 

= N(tyt3)Y 2v7y""®) € [1,3] 

Choosing 24 { 24, 36, 27, 38 } 

Ntjtaa € [1,24] 


Cayley Diagram 


[1,5] 


Nt,t; 
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Third Double Coset 


Nt,t3N = { N(t,t3)” | n e N} = {Ntyt3, Ntots,..., Ntgts} 
The point-stabilizer of 1, 3, N!’ is given by < 1> 

But Ntit3 = Ntats 

Ntyt3 

= Ntots 

= N(tit3)” € [1,3] 

The coset Stabilizer of NU?) = <x> 


LN | 


The number of single right cosets in the double coset N(3) = [1,3] is given by Iwo = 


1 = 84 

The orbits for N@) on 

X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are: 

{3}, {4}, {31}, {34}, {36}, {1,2}, (5, 7}, {6, 9}, {8, 12}, {10, 14}, {11, 15}, {13, 17}, 
{16, 20}, {18, 22}, {19, 23}, {21, 26}, {24, 27}, {25, 30}, {28, 33}, {29, 35}, {32, 37}, 
{39, 41}, {40, 42} 

We will multiply Ntit3 by an orbit representative and determine its double coset. 
Choosing 3 from {3} 

Ntjtst3 

= Nti(t3)? 

= Nt; € [1] 

Choosing 4 from {4} 

Ntit3ta 

= Nt} 

= N(t,) v2") ¢ [1] 

Choosing 31 from {31} 

Ntjtst31 

= Ntggti 

= N(tyto4) 9 “t479tY) © [1,24] 

Choosing 34 from {34} 

Ntytsta4 

= Ntggti 


1 


1 


= (tyty4)Y 79Y"Y) © [1,24] 
Choosing 36 from {36} 

Nt t3t36 

= Ntjt31 

= N(tit3)(ey7y"')” € [1,3] 
Choosing 1 from {1,2} 
Ntjt3t1 

= Ntootis 

= N(tyto4) v7)” € [1,24] 
Choosing 5 from {5,7} 
Ntyt3ts 

= Ntgtas 

= N(tyt3) vey '*479") © [1,3] 
Choosing 6 from {6,9} 
Ntit3te6 

= Ntgtos 

= N(tyt3)(@vey'evey") © [1,3] 
Choosing 8 from {8,12} 
Ntjt3tg 

= Ntaitoa 

= N(titg) 7979" "742) ¢ [1,3] 
Choosing 10 from {10,14} 
Ntyt3t19 

= Ntait24 

= N(tit3)Y°7v7y 79") © [1,3] 
Choosing 11 from {11,15} 
Ntit3ti1 

= Ntoa3ti9 

= N(tits)(cyryey'2¥e) © [1,5] 
Choosing 13 from {13,17} 
Ntjt3t73 

= Ntzstig 


1 


1 


1 
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= N(tyt5)yryey'¥) © [1,5] 
Choosing 16 from {16,20} 
Nti ttre 

— Ntytos 

= N(tyts)%Y"*Y) [1,5] 
Choosing 18 from {18,22} 
Ntitatig 

= Ntatos 

= N(tits)@*4¥ 4) € [1,5] 
Choosing 19 from {19,23} 
Ntit3ti9 

= Ntzataz 

= N(t t3)Y°ev7v7y"®) © [1,3] 
Choosing 21 from {21,26} 
Ntit3ta1 

= Ntgataa 

= N(tit3)Y°evrvey"2) © [1,3] 
Choosing 24 from {24,27} 
Ntit3teo4 

— Ntg 

= N(t1)(ey7y 242) © [1] 
Choosing 25 from {25,30} 
Ntitgtas  [1,3,25] 

Choosing 28 from {28,33} 
Ntitgtes 

= Ntietiotie 


1 


1 


= N(titgtes)% *") € [1,3,25] 


Choosing 29 from {29,35} 
Nt t3t29 

= Ntgatgti5 

= N(tytgt@” *” ¢ [13,25] 
Choosing 32 from {32,37} 
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Nt t3t32 

= Ntogatgtis 

= N(titgtos)¥ 24)” € [1,3,25] 
Choosing 39 from {39,41} 
Nt1t3t39 

= Ntg5t7 

= N(tyt3)@y *eveu") ¢ [1,3] 
Choosing 40 from {40,42} 
Ntyt3ta9 

= Ntg5t7 

= N(tyt3)@y 7y2veY") € [1,3] 


il 


Cayley Diagram 


[1,3,25] 


Ntytstos 
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Fourth Double Coset 


NtitsN = { N(tyts)” | ne N} = {Ntits, Ntoty, ..., Ntst8} 
The point-stabilizer of 1, 5, N'° is given by < 1 > 

Now Ntjt5 = Nti1t34 

Ntyts 

= Ntiitga 

= N(tyts)7yry"") € [1,5] 

Thus (xyxyxy—!) e [1,5] 

Thus N({@5) > < N}, (xyxyxy!)> = <(xyxyxy—!))> 


The number of single right cosets in the double coset Nt ts; = [1,5] is given by Nosy 


Nosy; ~ 
18 = 56 
The orbits for N@5) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are 
{1, 11, 14}-{2, 13; 12}, {3, 29,37}, {4, 32, 35}. (5, 34,21}, 46; 31,19}, 17, 26, 38}. {8, 
AO, 22}, {9, 23, 36}, {10, 39, 20}, {15, 18, 33}, {16, 30, 17}, {24, 41, 28}, {25, 27, 42} 
We will multiply Nt its on the right by an orbit representative and determine its double 
coset. 
Choosing 1 from {1,11,14} 
Ntytst, 
= Ntiitsa 
= N(tyts)@7y7y") ¢ [1,5] 
Choosing 2 from {2,13,12} 
Ntitsta 
= Ntyitsa 
= N(tyts)7yey"") € [1,5] 
Choosing 3 from {3,29,37} 
Nt tsts 
= Ntitis 
= N(tyt3) 4) [1,3] 
Choosing 4 from {4,32,35} 
Ntytsta 
= Ntiti3 
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= N(tyt3) 4") [1,3] 
Choosing 5 from {5,34,21} 
Ntytsts 

= Nt1(ts)? € [1] 

Choosing 6 from {6,31,19} 
Ntitste 

= Nt; 

= N(t,) v2") ¢ [1] 
Choosing 7 from {7,26,38} 
Ntytst 

= Ntyatz2 

= N(tits)7y" vy") ¢ [1,5] 
Choosing 8 from {8,40,22} 
Ntytstg 

= Ntgste 

= N(tyts)@y 729) € [1,3] 
Choosing 9 from {9,23,36} 
Ntitstg 

= Ntyatz2 

= N(tyts) 24 "#9" 9") ¢ [1,5] 
Choosing 10 from {10,39,20} 
Ntitstio 

= Ntoa3te 

= N(tit3)@y 7924") € [1,3] 
Choosing 15 from {15,18,33} 
Ntytstis 

= Ntaitaotis 

= N(tytgto5)% “eyry7y 29") € [13,25] 
Choosing 16 from {16,30,17} 
Ntitstie 

= Ntaote7tio 

= N(tytgtg5)°29 79 'Y) © [1,3,25] 


1 1 


ry 


1 1 


ry 


1 
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Choosing 24 from {24,41,28} 

Ntyts5to4 

= Ntaitaotis 

= N(tytgtas)Y *y7yry'"9"") © [1,3,25] 
Choosing 25 from {25,27,42} 

Nt tstes 

= Ntgetzots 

= N(titgto5)@°2Y 24") © [1,3,25] 


1 


Cayley Diagram 


[1,3,25] 


Nt, t3t2s 


Fifth Double Coset 


NtytosN = { N(tito4)” | n e N} = {Ntjtog, Ntotay,..., Ntgtao} 
The point-stabilizer of 1, 24, N'?4 is given by < 1 > 

Now Ntjto4 = Ntate7 

Nt t26 

= Ntogte7 

= N(tyt27)* e€ [1,24] 

Also Ntiteq = Ntated 

Ntyto4 

= Ntotes 

= N(tito4)@2y evry") 

So (yxy~!xyxy71) « N@4) 

Thus N@24) > < N124. x, (yxy~lxyxy—!)> = <x, (yxy7!xyxy 
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<S 
NI 


The number of single right cosets in the double coset Ntit24 = [1,24] is given by aap 


— 168 _ 
= = 21 


The orbits for N24) on 
X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 


[N24] 


19).90, 21, '99. 03. 94.95, 


26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {3, 31}, {4, 34}, {36, 


38}, (1, 2) 24, 2735 (11, 15,25, 30%. (13, 17) 28) 33h, (5, 7,10 
8; 19, 30) 41,93. 101, 116, 0. 87,32, 99) 35, 29, 181 


, 14, 40, 42, 26, 21}, {6, 9, 


We will multiply Nt;te¢g on the right by an orbit representative and determine its double 


coset. 

Choosing 3 from {3, 31} 

Ntytoat3 

= Ntgotis 

= N(tyty4)@7v ‘ev '29""2) ¢ [1,24] 
Choosing 4 from {4, 34} 

Ntytoata 

= Ntootis 

= N(tyty4) ry ey 'ey" 2) ¢ [1,24] 
Choosing 36 from {36, 38} 
Ntitoatse 


= Ntzoteitio 

= N(ttogt36) 24 “*vevey™") € [1,24,36] 
Choosing 24 from {1, 2, 24, 27} 
Ntitatastea 

= Ntito(t?, 

= Ntjte € [1,2] 

Choosing 11 from {11, 15, 25, 30} 
Ntitoati 

— Ntoti7 

= N(tit3) 9" ¢ [1,3] 
Choosing 13 from {13, 17, 28, 33} 
Nti testis 

— Ntoti7 

= N(tit3)4"®) ¢ [1,3] 


1 


Choosing 5 from {5, 7, 10, 14, 40, 42, 26, 21} 


Ntitaats 
= Ntg5t3ate3 
— N(titgtas) ervrvey*®) € [1,3,25] 


Choosing 6 from {6, 9, 8, 12, 39, 41, 23, 19} 


Ntz toate 
= Ntg5t3ate3 
= N(titgto5) ryrvry 2) € [1,3,25] 


Choosing 16 from {16, 20, 37, 32, 29, 35, 22, 18} 


Ntitoati6 

= Ntyet 

= N(tit3)@”) e [1,3] 
Cayley Diagram 
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[1,24,36] 


Nt toatz¢ 


[1,3,25] 


Nt, t3tos 


Sixth Double Coset 


Ntitg3ta5N = { N(titgtg5)” | n e N} = {Ntitgta5, Ntotgtgo,..., Ntgtst3} 

The point-stabilizer of 1, 2, 25, N!3° is given by < 1 > 

Now Ntjt3te5 = Ntietioti2 

Ntitgtos 

= Ntietiotia 

Now N(tyt3to5)@% 7%)  [1,3,25] 

Thus the coset stabiliser N@3:25) > < N13,25 (y-lxy-1) > = < (y~lxy7!) > 


The number of single right cosets in the double coset Ntit3tg5 = [1,3,25] is given by 


|N| _ 168 _ 
[NG3,25)) ~~ 3° 36 


The orbits for N@#:25) on 

X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {1, 16, 5}, {2, 18, 6}, 
{3, 10, 11}, {4, 8, 13}, {7, 32, 19}, {9, 29, 21}, {12, 26, 25}, {14, 23, 28}, {15, 38, 22}, 
{17, 36, 20}, {24, 34, 39}, {27, 31, 40}, {30, 41, 37}, {33, 42, 35} 

We will multiply Nt; tgtg5 on the right by an orbit representative and determine its double 
coset. 

Choosing 1 from {1,16,5} 

Ntjtstosty 


= Ntvtistei 

= N(tyt3t25)"” € [13,25] 
Choosing 2 from {2,18,6} 
Ntytgtoste 

= Ntvtistei 

= N(titgto5)*)” € [1,3,25] 
Choosing 3 from {3,10,11} 
Ntitgto5t3 

= Ntortge 

= N(tyts)7y7y'*9") © [1,5] 
Choosing 4 from {4,8,13} 
Ntit3ta5t4 

= Ntortze 

= N(tyts) evry 'y") © [1,5] 
Choosing 7 from {7,32,19} 
Ntytgtost7 

= Ntaotu 

= N(tit3)Y *v747y"") ¢ [1,3] 
Choosing 9 from {9,29,21} 
Nt tgtoste 

= Ntzoti 

= N(tyt3)@ytyty*29~") € [1,3] 
Choosing 25 from {12,26,25} 
Ntitgto5t25 

= Nt1t3(t5)? 

= Ntjts € [1,3] 

Choosing 14 from {14,23,28} 
Ntyt3ta5ti4 

= Ntistio 

= N(tit3)@¥"” [1,3] 
Choosing 15 from {15,38,22} 
Ntitgtestis 


1 
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= Ntgzotsa 

= N(tyts)(°ry ey *y") ¢ [1,5] 
Choosing 17 from {17,36,20} 
Nt1t3to5t17 

= Ntgzotsa 

= N(tyts) ey ey" *24) € [1,5] 
Choosing 24 from {24,34,39} 
Nt1t3to5te4 

— Ntytgtes 

= Ntjtgta5 € [1,3,25] 
Choosing 27 from {27,31,40} 
Ntit3ta5te7 

= Ntjt3te5 

= Ntytstes € [1,3,25] 

Choosing 30 from {30,41,37} 
Ntitgte5t30 

= Ntogotig 

= N(tyto4) 79 29") ¢ [1,24] 
Choosing 33 from {33,42,35} 
Ntitgto5t33 

= Ntzetis 

= N(tyty4)@7v eu '297"2) ¢ [1,24] 
Cayley Diagram 


1 
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(1,24,36] 


Nt, trgtz¢ 


34+3+3+3 


i) 


ae 
a 
a 1,3,25] 


Nt,tgtos 


Seventh Double Coset 


Ntitoatgg6N = { N(titastg6)” | n e N} = {Ntitostg6, Ntota7tg¢,..., Ntstagt37} 
The point-stabilizer of 1, 24, 36, Nb24°° is given by < 1> 

Now Ntjtgat36 = Ntate7t36 Ntiteatge 

= Ntote7ts6 

= N(titaatse)” € [1,24,36] 

Also Ntjto4t3g = Ntgta9t37 

Ntitaats6 

= Ntgta9t37 

=N(titeat36)Y € [1,24,36] 

Thus N(1:24,36) > < Whe 80s ap Saree LS 


The number of single right cosets in the double coset Ntite4t36 = [1,24,36] is given by 
LN] 168 


[IN (12436) | — 168 
The orbits for N(:24:36) on 


X= 1, 9,3, 4, 5; 6) 7.8, 9) 10; 11), 12; 13, 14) 15, 16°17, 18, 195-90, 2199, 93..94,° 95: 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are 

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} 


We will multiply Nt;te4t3g on the right by an orbit representative and determine its 


double coset. 
Choosing 36 from 
Ntitoatz6t36 

= Ntyte4(t36)? 

= Ntjtaa € [1,24] 


Cayley Diagram 


[1,24,36] 


[1,3,25] 


Ntytst2s 
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2*110. PS T.(2,11) re 
(yayxyryryxytay—lxy)°tagtsote7tzotis, (yxyryryryry ‘xytay)tegtiztig 


4.5 


We will prove that the progenitor 2*!1°: PSL(2,11) where 2*!1°: PSL(2,11) = < x, y> 
and x ~ (1, 2)(3, 8)(4, 11)(5, 13)(6, 17)(7, 20)(9, 26)(10, 23)(12, 34)(14, ee: 42 


( 
14)(4, 12, 35)(6, 18, 49)(7, 21, 53)(8, 23, 56)(10, 29, 69)(11, 31, 71)(13, 37, 74)(15, 43, 
88)(16, 22, 55)(17, 46, 58)(19, 32, 48)(20, 51, 41)(24, 59, 98)(25, 45, 65)(26, 64, 92)(27 
67, 36)(30, 70, 104)(33, 72, 95)(34, 73, 85)(38, 50, 78)(39, 80, 105)(40, 83, 84)(42, 86, 
75)(44, 89, 96)(52, 63, 66)(54, 94, 101)(57, 61, 100)(60, 79, 91)(62, 97, 99)(68, 77, 82)(76, 
102, 108)(81, 110, 87)(90, 109, 103)(93, 106, 107), factored by two relations is isomorphic 


9) 
3)( 
a eae ae Ge 100, 110), y ~ (1, 3, 9)(2, 5, 
( 
( 


to Mathieu sporadic simple group M41. 
Let GQ & 2*110: PSL (2,11) 
~ (yyryxyryxy-taey—tay)>t3gtsgte7taotis (yryxyryryxy tay tary) teotiztie ° 


show that G ~ Mj. 


We will use the following relations 


Relation 1 = ((yxyxyxyxyxy'xy~'xy)°tagtgote7 =tistgo 


Relation 2 = ((yxyxyxyxyxy !xy~'xy)*te9ti7 = tie 


Thus we will 


First Double Coset 


NeN = { N(e)” | ne N } 


The coset Stabilizer of the coset N = Ne is N. 
|N| 660 


The number of single right cosets in the double coset NeN = [*] is given by IN] = 660 = 
1 

The orbit of Non X = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 
45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 
93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110 } is 

{ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
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27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 
99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110 } 

Multiply by N on the right by a orbit representative and determine its double coset. 
Choose 1 from { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 

22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 

39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 

99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110 } 

Ntz € [1] 


This tells us that one-hundred ten elements move to the double coset [1] 


Cayley Diagram 


110 


Nt; 


[1] 


Figure 4.6: Cayley Diagram of [*] for My 


Second Double Coset 


Nt,N = { N(t1)” | ne N} = {Nti, Nto,..., Nti10} 


The point-stabiliser 1, N! is given by < xyxyxy~!xy7! s igy tS 


xy “X, yxyxy “xyxy “xy 
Now t; = t3 
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Then N(t1)¥ = t3 
Therefore y « NW) 


Thus the coset stabiliser NY) > < Nip y >= 


ey ey Sgnyacyay (yayyey ey og xy yy 


yxyxy/xyxy7!x, y, xy~/xy~lxyxy~!xy7!xyxy7} 


lxyxyx, yxy xy” xyxyxyx, 


1 


, xyxyxy/xy7/xy> 
IN| _ 660 


The number of single right cosets in the double coset Nt,N = [1] is given by Way = 60 
= 11 

The orbits for N@) on 

X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 
98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110} are {1}, {4}, {42, 85, 102}, 
{45, 56, 64}, {50, 87, 110}, {83, 90, 103}, {2, 93, 68, 7, 22, 105}, {3, 78, 81, 9, 28, 38}, 
{5, 31, 15, 16, 20, 44}, {6, 108, 73, 19, 18, 94}, {8, 101, 34, 25, 63, 75}, {10, 13, 39, 30, 
27, 82}, {11, 91, 57, 33, 43, 97}, {12, 84, 109, 35, 47, 40}, {14, 79, 98, 41, 21, 61}, {17, 
100, 59, 29, 36, 99}, {23, 48, 32, 52, 92, 49}, {24, 80, 74, 60, 62, 106}, {26, 54, 86, 66, 65, 
76}, {37, 72, 71, 77, 107, 96}, {46, 51, 55, 67, 104, 53}, {58, 88, 95, 70, 69, 89} 
Multiply Nt; by a representative of each orbit and determine its double coset. 

Choose 1 from {1} 

Ntit1 

= N(t,)? 

=Nef* 

Choose 4 from {4} 

Ntyta 


lxyx)tosta7 


‘ey lwy7tay 


= (yxyxyxyxyxy— 
= N(tytq)(y yey 
Choose 42 from {42,85,102} 


1 


a Ne i 


tyt42 


= (yxy~'xy~!x)tg1 
=(t,)yrvryey”tey"'2) ¢ [1] 


Choose 45 from {45,56,64} 


tyt45 


= (yxy! xy~!xyxyxyxyxy)ts7 


= (1) cyry ey Teyayey™ ey) ¢ [1] 


Choose 50 from {50,87,110} 
Ntitso 

= Nt1t1 

= N(t1)? 

=N-e)|7] 

Choose 83 from {83,90,103} 


titg3 
1 


= (yxyxy~'xy~txyxy7')tg 

= (t,)ury ‘ey ayzyeyey) € [1] 
Choose 2 from {2,93,68,7,22,105} 
tyte 

= (x)tso 

= (t,) ry 't9") ¢ [I] 

Choose 3 from {3, 78, 81, 9, 28, 38} 
Ntit3 

= Ntit1 

= N(ti)? 

=Ne[*] 

Choose 5 from {5, 31, 15, 16, 20, 44} 
tits 


1 


= (yxyxy~!)tz 
= (ti) eu "eu *euey) ¢ [1] 


Choose 6 from {6, 108, 73, 19, 18, 94} 


tite 


1 1 


= (xyxyxy7!xy~xy7!xy~!xyxy)tag 
1 1 


= (t,)Y ‘eyey ay ay Tey 'ey™") © [I] 


1 


Choose 8 from {8, 101, 34, 25, 63, 75} 


titg 


= (yxy lxy~!xyx)tg7 
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1 i. 


= (t1) evry Tey heyeyey™ ay) ¢ [1] 


Choose 10 from {10, 13, 39, 30, 27, 82} 


titio 

= (xyxyxy7')tis 

= (t1) ey ey eyey) ¢ [1] 

Choose 11 from {11, 91, 57, 33, 43, 97} 
titi 


= (xyxyxy~!x)t7o 


= (t)(yrvrveyry'2) ¢ [1] 


Choose 12 from {12, 84, 109, 35, 47, 40} 


titi2 


= ((xy)*)ts1 
= (t,)ryevey ey") ¢ [1] 


Choose 14 from {14, 79, 98, 41, 21, 61} 


titia 


= (xyxyxy/xy!x)tgg 


= (t1)cyry *eyayey™ ey 


zy") ¢ [1] 
Choose 17 from {17, 100, 59, 29, 36, 99} 


tyti7 


= (xyxyxy”!xy~txy7'x)tge 
= (t,)wryryryry tay" *2) © [1] 


Choose 23 from {23, 48, 32, 52, 92, 49} 


ty t23 


1 i; 


=‘boxyxy ey Say 1 xy ita 
= (tg) ") ¢ [1] 


Choose 24 from {24, 80, 74, 60, 62, 106} 


tytea 


= (y~txy7!xy7")teo 
= (t1)Yeyryey™ ey) © [1] 


1 


Choose 26 from {26, 54, 86, 66, 65, 76} 


ti t2¢6 


= (yxyxyxy~1)tg 
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= (1) eu ey Tey Teyeuey) ¢ [1] 


Choose 37 from {37, 72, 71, 77, 107, 96} 


t1t37 
= (yxy /xy~1x)ta2 


= (ty) @ryrveuty) ¢ [1] 


Choose 46 from {46, 51, 55, 67, 104, 53} 


ty t46 


= (y~'xyxyxy~!xyx)t31 


= (t1) OY ryeyey~ ey eyey") ¢ [1] 


Choose 58 from {58, 88, 95, 70, 69, 89} 


tits 


= tgs 
= (t,)rveveveyry™") © [1] 


Cayley Diagram 


14+34+3+3+6+6+6+6+6+6 
+64+6+6+6+6+6+6+6+6 


110 14346 


Nt, 


(1) 


Figure 4.7: Cayley Diagram of [*], [1] for Mii 
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9*21:(2 Ar) a 
4.6 (y-*y- lat )Ptstytrtsty (cy leye*y)tetatistiotst: Ao 


We will prove that the progenitor 2**!:(2x A7), where 2*7!:(2x A7) = <x, y> and x ~ (1, 
11, 17, 21, 7, 5, 13, 2, 12, 18, 19, 8, 6, 14, 3, 10, 16, 20, 9, 4, 15), y ~ (1, 16, 15, 10, 2, 


17, 13, 11, 3, 18, 14, 12)(4, 8, 6, 7, 5, 9)(19, 20, 21), factored by two relations isomorphic 


2*21:(2x Az) 
x*)tstytrtsty (cyl xyx?y) tetetistiotsti “ 


to the Alternating simple group Ajg. Let G & Cara 
Thus we will show that G ~ Ajo. 

We have the following relations 

Relation 1 = ((yx7*y—+x*)*(t))° = (yx7?y7!x*)>tstitrtsty 


1 


Relation 2 = ((xy~!xyx?y)*t)" = (xy~!xyx?y)"tetatistiotsti 


First Double Coset 


NeN = { N(e)” | ne N } = {N} 

The coset Stabilizer of the coset N = Ne is N. 

The number of single right cosets in the double coset NeN = |*] is given by > = ree = 
1 

The orbit of Non X={ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
Ott is fi, 11, 16,17,.3, 20; 1h, 2113, 10; 18, 9. °7,19,-9; 144, 58 196} 

We will multiply N on the right by an orbit representative and determine its double coset. 
Choose 1 from {1, 11, 16, 17, 3, 20, 15, 21, 13, 10, 18, 9, 7, 19, 2, 14, 4, 5, 8, 12, 6} 

Nty € [1] 


This tells us that twenty-one elements move forward to the double coset [1] 


Cayley Diagram 
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Fa | 


[*] [1] 


Figure 4.8: Cayley Diagram of [*] for Ajo 


Second Double Coset 


NtiN = {N(ti)” | ne N} = Nty, Ntg,..., Ntai} 

The point-stabiliser of 1, N! is given by < (x, y—!), y?x> 

The coset stabiliser NO) = < (x, y~!), y?x> 

The number of single right cosets in the double coset NtiN = [1] is given by NCH] = oe 
== All 

The orbits for N@) on 

X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21} are {1}, {2}, {3}, 
{4, 14, 16, 11, 7, 19}, {5, 15, 17, 12, 8, 20}, {6, 13, 18, 10, 9, 21} 

Multiply Nt; by a representative of each orbit and determine its double coset. 

Choose 1 from {1} 

Nt, ty 

= N(t,)? 

=Ne|*| 

Choose 2 from {2} 


Ntita 

= Nts 

= N(t,)" Y ¢ [1] 

Choose 3 from {3} 

Ntits 

= Nto 

Ni) eee ee] 

Choose 4 from {4, 14, 16, 11, 7, 19} 


Ntyt4 € [1,4 
Choose 5 from {5, 15, 17, 12, 8, 20} 


Ntits5 € [1,4 
Choose 6 from {6, 13, 18, 10, 9, 21} 


Ntit¢ £ 1,6 
Cayley Diagram 


Figure 4.9: Cayley Diagram of |*], [1] for A1o 
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Third Double Coset 


Nt t4N = { N(tit4)” | neN } = {Ntita, Nti1t15,...,Nti6tg } 
The point-stabiliser of 1, 4, N'4 is given by < (x, y—!), y?x> 
The coset stabiliser NC4) = < ee gael yi x> 


The number of single right cosets in the double coset Ntjt4N = [1,4] is given by ult 


ING) 
= BM = 126 
The orbits for N@-4) on 
X={ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 } are: 
(oh tat Say fou eh ee Te a Ot AB 1710.7 0h, 10 1S. Th, 18 ont 
Multiply Ntit4 by a representative of each orbit and determine its double coset. 
Choose 1 from {1} 
Ntytat1 
= Ntgte 
= N(tyts)Y*  € [1,4] 
Choose 2 from {2} 
Nt, ty te 
= Ntit10 
= N(tyts)” 4” ® [1,6] 
Choose 3 from {3} 
Ntitats3 
— Ntg 
= N(t)o 8 tee” [1] 
Choose 4 from {4} 
Ntytat4 
= Nty(t4)? 
= Nt; € [1] 
Choose 5 from {5} 
Ntytats 
= Njtg € [1,6] 
Choose 6 from {6} 
Ntytate 
= Ntgte 


1 


= N(tyt,)" *  e [1,4] 
Choose 7 from {7, 16, 11, 14, 19} 
Ntytat7 

= Ntztg 

= N(tt,)” 4% ¢ [1,4] 
Choose 8 from {8, 17, 12, 15, 20} 
Ntytatg 

— Ntots 

= N(tyta)Y "4 ™ ¢ [1,4] 
Choose 9 from {9, 18, 10, 13, 21} 
Ntytatg € [1,4,9] 


2 


Cayley Diagram 


1414545 


rs 


[1,4,9] 


1+1 


Ntytgto 


Figure 4.10: Cayley Diagram of [*], [1], [1,4] for A1o 
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Fourth Double Coset 


NtitgN = { N(tit6)” | neN } = {Ntite, Ntiitia,--., Ntiet7} 
The point-stabiliser 1, 6, N° is given by 

Gye yk yxy ey ye Rey 
Now t1t6 = tyt13 


Then N(tyt¢)”” = titi3 


1 1 


2-2 —— 


Bethy ere yen yay 


Thus the coset stabiliser NC) > < Nh6, xclyx2y-lxcly, x-8y7lxyx !, x2y2xy7lxy, 
(y-*xyxy)?, 

yo lxcly—layx, x2yxyxcly 2x72, x2yc lx ly lx?) yxy b’y?, 

yal x2yxyslyx7), yolxn2y-2xy, yxv by lyxy lx, xy7lx2yol8y], 

yx, xy bx By hy dy d x2y2ay rhc by 1x2) (x2 yo), 

yey excby thc ly sh yr ly-h 3 (x, y)2, yx 8 y3x7}, 

xyxy2x72, xyxy73, y2xly—lx2y72 | xy2x72y 2, 

x 8y-ly yx ey, xy ly heyx lh, xtyx3y, xy2xy 72x ly}, 

xey-lxclyx2y-2, xy3x2y-lx, yay 2x8yxc}, yo 2x8yo1, 

yxcly aly ly ly 2yx, xcby 2c lyx lyst h yclay2xyxy ach, yolxclyxcly ley, 
x8y— ly yl, yxbyxn2y2xoh, x 72-13, yxy lx ey, 

xy2x7ly-lyy-lx, yolx yxy lay, x8y2xo hyo) yxy —lxyx, 

yxyx2y7lx2y, x-2yxy72x2, y2x, xBy7lxolyx, 

xclySxy lx ly“ yx 2yxyxcly ol, x2yx2y3x, xy lx ey iby lx, 

yx72y 71x, yxyxy3x?2, x2y7 ly, xv hyx2yx73, 

(x2y—1x2)2) xchy thc by chy, xc hy2x8yxclyo}, yx2y—lxclyxyxct, 

xyx3y ly? x38y2a4 xyx2y2xlyolxcl, xclyxcly—lxy2x7! > 

= <xclyx?y7 xc ty, x By" xyx7!, x*y?xy7 xy, (y7 xyxy)?, 

yo lx ly ley, x2yxyx7 by 2x72, x2y7lxcly lx 2, yxy lx8y2, 

yo lx2yxy-lxyx7], y~lx-2y2xy, yxc by cheyxy lx, xy hx2y syd, 

xOyx3, xy By hy lh 2y2xyrbcby ha?) (By), 

yey exe by ly lh, yohey he 3) Ox, y)2, yx 8y 78x77, 

xyxy2x72, xyxy73, y2x7 ly ley?) xy2x72y72x, 

x By aly 2yg By xy ly ly-ly2yx ol xtyxby, xy2xy72x7 hyn], 

x2y ly lyy2y-2 xy8x2y—ly yxy 7 2x8 yx 7h yo2x8y-], 

yxcly— lx ly-lx2yx, xcby-2xclyx lyolxcl, yo lxy2xyxy7lxc}, yclxclyx ly lx2y, 
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xBy ly Ay ly, yx8yx Py 2x) xy 1x8 yxy hy, 

xy2x7ly-lx2y-lx, yo 1x2 yxy7 ly, x8y2xcly-l, yxy! xyx, 

yxyx72y7lx2y, x72 yxy 2x2, y2x, xBy7 lx lyx, 

xo ly8yy—lycly cl yx2yxyxoly lh, x2yx2y8x, xyThx 2ylBy hy, 

yx72yx7l yxyxy3x2, x2y—lxy, xl yx2yx73, 

(x2y—1x2)2, x bycbclyn lx, xchy2xbyxcbych, yx2yrbclyxyx oh 

xyx By ly? x8 y 254 yxy yc ld xclyx oly lxy2xnt 

The number of single right cosets in the double coset NtitgN = [1,6] is given by NC 
Sa =i 


The orbits for N“®) on 

X={ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 } are: 
{1}, {2}, {3}, {4, 14, 16, 11, 19, 7}, {5, 15, 17, 12, 20, 8}, {6, 13, 18, 10, 21, 9} 
Multiply Ntitg by a representative of each orbit and determine its double coset 
Choose 1 from {1} 

Ntitet: € [1,6,1] 

Choose 2 from {2} 

Ntjtete 

= Ntst17 

= N(tytg) "4 '® © [1,6] 

Choose 3 from {3} 

Ntitets3 

= Ntotig 

= N(tyt¢)!% 7" « [1,6] 

Choose 4 from {4, 14, 16, 11, 19, 7} 

Ntyteta 

= Ntgte 

= N(tit)"#% *  ¢ [1,4] 

Choose 5 from {5, 15, 17, 12, 20, 8 } 

Ntytets 

= Ntyt4 e [1,4] 

Choose 6 from {6, 13, 18, 10, 21, 9} 

Ntjtete 
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= Ntj (te)? 
= Nt, «€ [1] 
Cayley Diagram 


14+14+5+5 


[1,4,9] 


Ntytgto 


O 


(1,6,1] 


Ntytgty 


Figure 4.11: Cayley Diagram of [*], [1], [1,4], [1,6], for A1o 


Fifth Double Coset 


Nt tgt1N = { N(titgt1)” | neN } = {Nti tet, Ntyityati,.-., Ntiet7ti6} 
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The point-stabiliser 1, 6, 1, N°! is given by < yxy~!xyxy?, x*yxyxy7!x7ly7!, y?xyx, 
yxeyx2y72x71 > 

Now tytet1 = titiati 

Then N(tytgt1)"#" 9? 79? = ttwatu 

Thus the coset stabiliser N61) > < NLS! xyx72y—lx-2y-2, (xy—1x 1)? yxyxy7!xy?x, 
xyxcly ly 2ylycly ol y2x2yx3 y2x2yx2y lx, y8xyolxcly la yo}, 

xy le2yx, yx 2yxy?, xy2xy—lxSy, xy cl hy- 2x72, 

yex2yx72, xv ly lxyx 2, yxy 7 xyxy2x, xlyxy 2x byclxclyo!, 

yo ix By lc hy 2g], xy lx lyxyleyx, yxyx 2y—layxc!, yxyxclytxcly-le od, 
yxtyx 2y-2, x2yx2yx, xy 2x ey lx ey, yxy ity}, 

xy 2x by 2x1, y2xyxy 72x72, yxly-2x-2y-], x yx2y2x, 

xoly2x8ylyo? xtys2yx ch, x, x2y clic lyxy lxcly, 

yexysxnly—l, xyo lx Byxcly-2, x2yo bx yr dx 3, yo dxclyx ly lxyxc!, 

yxcly hy ly-2xy, x7 2yx yxy), y2xyTlclyxcl, y8xyx2, 

yx—tyx 3, yxyxy lc by hed, xcly lly 3x, yxy lx 8 yxc}, 

x 2y2xy—lyclyx, xT by lx hyx2y-2, xy bey dy, (yi xc y)2, 
yx2y— hy ly-ly2y-l, x8yxy—lxyxclyol, yx2yley-2x, x2y2xy2, 

yxyxcly-lxcly, yx~2yxy 1x2, ylayx2y2xt, x2y2, 

x2yx 8 yx oly?) yx8y2x2y7}, x By “llyxy, xy2x2yx2y7h, 

Kay Key 2yHd Pym 2y 4 yoy yr ly x 2yyy-lydy—1 

x*yxyxy /x7ty7! > 

= < xyx2y bx 2y72, (xy 2, yxyxy 7 xy2x, xyxcbys lx yh hyd 

yx 2yx3, y2x2yx2y—ly, y8xy—lxcly—ly2y-l xy-lx2yx, 

yo lx 2yxy?, xy2xy~lx8y, x-2y— lx ly-2x72, y8x2yx72, 

xoly-lyyx-2, yxy—lxyxy2x, xlyxy-2x ys bxchych, yoh2ych ly 2x}, 
x?y~!x yxy” xyx, yxyx2y7!xyxT!, yxyxT ly 7 xT Ty 1x7? yxPyxZy?, 
x2yx2yx, xy2x72y lx 2y, yay sixty}, xy 2x by 2x7}, 

yexyxy 2x72, yxTly 2x7 2y-h, x Byx2y2x, xTLy2By—1y 2 

xtyx2yx7) x, x2y—lclyxylcly, y2xy3xcly7}, 

xy lB yx chy 2, x2y chy By lg 8 ycliclyx byl ], yxcly-lxcly2xy, 
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x2 yx yxy), y2xylclyxcl, y8xyx2, yx yx 3, 

yxyxy7ixclyclx2, xclyclxcly-3x, yxyTlx 3 yxc], x72 y2xy7 xl yx, 

xc hy lyx2y-2) xchyTheychyy, (yh ly), yr@yche by chey 1, 

xByxy—lxyxc ly), yx2y ly 2x, x2y2xy2, yxyxctyclcly, 

yx72yxy lx, yo lxyx2y2x7], x2y2, x2yx~Byx7hy-2, 

yxby2x2y-l x3y-lyclyxy, xy2x2yx2y7}, x2yx72y2x 7h 

xP y 2g 4 yy Pym ly] x 2yxy-lx8y71 xe yxyxy lxclycl > 

The number of single right cosets in the double coset Nt;tgtyN = [1,6,1] is given by 
[EV An) 2560 5 — 9 


[ING.6.| — 7560 
The orbits for N@§)) on 


X={ 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 } are: 

{1, 11, 14, 19, 17, 8, 3, 5, 20, 7, 16, 12, 15, 21, 18, 9, 6, 10, 13, 2, 4} 

Multiply Ntitgt; by a representative of each orbit and determine its double coset. 
Choose 1 from {1, 11, 14, 19, 17, 8, 3, 5, 20, 7, 16, 12, 15, 21, 18, 9, 6, 10, 13, 2, 4} 
Ntitetiti 

= Ntit¢(t1)? 

= Ntjtg e [1,6] 


Cayley Diagram 
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141+5+5 


[1,4,9] 


Ntytgtg 


‘OQ 


[1,6,1] 


Ntytgty 


Figure 4.12: Cayley Diagram of |*], [1], [1,4], [1,6], [1,6,1] for A1o 


Sixth Double Coset 


NtitatgN = {N(titatg)” | neN } = {Ntitatg, Ntiitista,..., Ntietgta} 
The point-stabiliser 1, 4, 9, N}® is given by <yxyxy—!x7ly—!x?, yx°yx72y72x7t > 
Now titatg = tatgto 


Then N(titaty)“% 7 9 = tategte 


Thus the coset stabiliser N49) > < N'49 yxy—!x72yx7?, yx72y71x73, y2x8y7lxBy?, 
yxyxy*, 

yo ex2yly8yo) 8y—lyclyx ly, xcly-lx yy! yBxyxy2x7!, 

yoxyx, yxy 2x yxy, y*, xyx°yx*y7 "x, 

yx ty lxclyx ly lh, xy2xc lym lx2y lich, yx2y—lx2y2x, yolxcly—lxyx7! 

x®yx, y2xyx2y—lx2, yx3yx72y72x7), xy 72x ly lxyx, 

x2y- ly Py yl lyxy2xy, xyxyx Zyl], yxyxy lacy le? 


yx 3yx ay 2 oy 1, 3y ly ony ly 


1 1 


Soy ey ky yyy 


1 1 1 


Sey yay 
1 


=< yxy 


23,2.,—1.3.,—1 


yoy ey harry : 


Rae sig. 3 a See 


Sy ey ae y 
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2 ik 


x “yxy, y*, xyx?yx?y7'x, 


y°xyx?, yxy 
y?x ly 1, lyx ly t xy Koy ey ee, yx?y—!x?y2x, ay ne by eet 
2.,—-1.,2 2 2 


yy Rey ey yey 
1 1 1 


a ae sigs 
1 


xX im x*y 


1 1,2 


aa sais 


oy ay aye aay ay ae Ay egy 


yx 3yx oy ay 1, 3y ly 2 Ty 


The number of single right cosets in the double coset Ntit4tgN = [1,4,9] is given by 


IN| _s 7560 __ 
ING49, — 108 — 70 


The orbits for N@-+9) on 

X={ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 } are: 

{1, 2, 4, 3, 5, 8, 6, 9, 7}, {10, 13, 16, 11, 14, 19, 18, 21, 20, 15, 12, 17} 

Multiply Nt itat9 by a representative of each orbit and determine its double coset 
Choose 9 from {1, 2, 4, 3, 5, 8, 6, 9, 7} 

Ntytatotg 

= Ntyt4(tg)? 

= Ntita e [1,4] 

Choose 10 from {10, 13, 16, 11, 14, 19, 18, 21, 20, 15, 12, 17} 

Ntytatio 

= Ntotst7 

= N(tytaty) YY 


2 


ye? ¢ [1,4,9] 
Cayley Diagram 
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14+1+5+5 


On F 
° (0 ) 


(1,4,9] 


Ntytgtg 


[1,6,1 


Ntytgty 


Figure 4.13: Cayley Diagram of |*], [1], [1,4], [1,6], [1,6,1], [1,4,9] for A1o 


Q*15. 4 ~N 
A. L > Mo9:2 
7 ((y-Laty-1)t@ry faye? ye) )4 outa 2tyaty—lta-lty-lt 22 


We will prove that the progenitor 2*!°: (A7), where 2*!°: (A7), = <x, y> and x ~ (1, 
2, 5, 10, 13, 7, 3)(4, 8, 14,15, 11, 6, 9), y ~ (1, 2, 5, 4)(3, 6)(7, 12, 9,14)(8, 10,13, 11), 
factored by two relations is isomorphic to the mathieu sporadic group Mo2:2. Let G = 


Q*15. A, Th 
= . Thus we show that G ~ Mgo:2. 
((y—taty—1)e@3y Taye? yx))4 y2yt~—2tyxty—lta-lty—Ht 22 


We have the following relations 
3,,-1 


Relation 1 = ((y~txty—1)* ¢@°y"eue*ue))4 — (y-lxty—!)4tstistiats 
Relation 2 = x?ytx~?tyxty~tx7lty~!t = (x*yx7? *yx *y7!x7ly})tiotatiatetaty 


First Double Coset 


NeN = { N(e)” | ne N } = {N} 
The coset stabiliser of N = Ne is N 


The number of single right cosets in the double coset NeN = [*] is given by tt = Beal 
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The orbit of Non X= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15} is {1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15}. We multiply N on the right by an orbit representative 
and determine its double coset. 

Choose 1 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15} 

Nt; € [1] 


Cayley Diagram 


15 


Nt, 


[*] [1] 


Second Double Coset 


Nt,N ={N(t)” | ne N} = {Nti, Nto,..., Nti5} 
1 


The point-stabilizer of 1, N1, is given by <(x7lyx)?, (x7!, y~!), xyx72yxy?, x7 yxy lxyxy, 


> as tao i eee x?yxyx”2yx7? > 


The coset Stabilizer NY) = < yxyx7?yx, y?xyx3yx7!, xy7!x ly lx’y> 


The number of single right cosets in the double right coset Nt;N = [1] is given by 
1 |N| 2520 

N© = Way = "ter = 15 

The orbits for N@) on 

X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15} are: 


{1} and {2, 10, 12, 3, 5, 15, 8, 7, 11, 4, 9, 13, 14, 6}. We will multiply Nt on the right 


by an orbit representative and determine its double coset. 
Choose 1 from {1} 

Ntyt1 

= N(t1)? 

=Ne|*| 
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Choose 2 from {2, 10, 12, 3, 5, 15, 8, 7, 11, 4, 9, 13, 14, 6} 
Ntite € [1,2] 


Cayley Diagram 


Third Double Coset 


NtjtoN ={N(tit2)” | ne N} = {Ntytg,...,Ntots} 

The point-stabilizer of 1, 2, Nb? is given by < xyxy~!xyx?, xy7! > 
Now tite = titio 

Nt ito 

= Ntit10 

= N(tyt2)""9'*"Y € [1,2] 


Thus the coset stabiliser NCL?) > < Nh? y2x8y-ly~2y, xyx7ly7!xlyx2y, xyxy7! 


xyxy7x, 
hag yay 

yee 1 yo 1 
1 


lyk yy ey eR Oy ey 
ac yx aye yy ey yayay xy ee 


(x7 lyx)?, yx72y2x> 


x2y- Lxyx2, 


The number of single right cosets in the double coset Nt t2N = [1,2] is given by N (1,2) — 


IN|  __ 2520 __ 
jNG2| ~ 24 ~ 105 


The orbits for N“?) on 
X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15} are: {1}, {2, 10}, {3, 14, 4, 6, 12, 8, 
9, 5, 7, 11, 13, 15}. We will multiply Nt,t2on the right by an orbit representative and 


determine its double coset. 


Choose 1 from {1} 

Ntytoty € [1,2,]] 

Choose 2 from {2, 10} 

Nt, tate 

= Nt tate 

= Nt1 (te)? 

= Nt; € [1] 

Choose 3 from {3, 14, 4, 6, 12, 8, 9, 5, 7, 11, 13, 15} 
Nty tats € [1,2,3] 


Cayley Diagram 


O) 


Ntytat3 


[123] 


Ntytot, 


[121] 


Fourth Double Coset 


Nt, tot3N ={N(titat3)” | ne N} = {Ntitats, Ntatstz,...,.Ntatste} 


The point-stabilizer of 1, 2, 3, N'?? is given by < 1 > 
Now tytagt3 = tgti2t1 

Ntitats 

= Ntgtyoty 

= N(tytot3)(@ “v9 "®) € [1,2,3] 


Thus the coset stabiliser N“2:3) > < Nb23, x~2yxy71x, x2yx3y?, (x-2yxy7tx)> 


260 


The number of single right cosets in the double coset Nt;tat3N = [1,2,3] is given by 
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N(23) = ay = 2ee0 = 126 

The orbits for N@?3) on 

X={1,2,3,4,5,6,7,8,9,10,11,12,13,14,15} are: {2, 5, 12, 10, 14}, {1, 15, 3, 13, 9, 6, 4, 11, 
7, 8}. We will multiply Nt itgt3 on the right by an orbit representative and determine its 
double coset. 

Choose 2 from {2, 5, 12, 10, 14} 

Ntytoty € [1,2,1] 

Choose 3 from {1, 15, 3, 13, 9, 6, 4, 11, 7, 8} 

Ntjtotsts 

= Ntito(t3)? 

= Ntjte ¢ [1,2] 


Cayley Diagram 


nie Ntytgt3t2 
15 1 14 2 [123] [1232] 
. Nty 
[*] [1] 
Ntytoty 
[121] 
Fifth Double Coset 
Nt totiN ={N(tytot1)” | ne N} = {Ntit2ty,..., Ntatste} 
The point-stabilizer of 1, 2, 1, N'! is given by < xyxyx ly7!x7ly, yx7! > 


Now tyitot; = t1 tig ti 
Ntj tot, 
= Ntjtioti 
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=N(ty tot) *)”) € NG2,1) 


Thus the coset stabiliser NG?) > < Nh21, yxy2xyx, yxy2xyx2y7], yoix sly lx2ylx-2, 


sane ya 


xy nee xyxy /xyxy?x, x2y2xyx, y2x°y~!x72y, 


yx” ee x lyxy~lxyxy, xyx°y xy, 


xy)? yx by ta yey, xy Py x, x yx hy tk, 
y 


yxy x aay yee yxy Roe, Ty te yy 


x eye (x ty )s aaescy ay te pe ye, 


xy ty yy yey yy) 
The number of single right cosets in the double coset Nt;tgt;N = [1,2,1] is given by 


12,1) _ IN] _ 2520 _ 
N( ~ ING2D] ~ 72 35 


The orbits for N@?) on 
X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15} are: {1, 10, 2}, {3, 9, 11, 13, 14, 7, 


15, 12, 6, 5, 8, 4}. We will multiply Nt; tat; by an orbit representative and determine its 
double coset. 

Choose 1 from {1, 10, 2} 

Nt totyt1 

= Ntyte(t1)? 

= Ntitg e [1,2] 

Choose 3 from {1, 15, 3, 13, 9, 6, 4, 11, 7, 8} 

Ntitetits 


= (x ly !xyx®)titotgty 
= Nt, ta c (1,2,3,2] 
Cayley Diagram 
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Nt, t2t3t 
Ntytoty itztgt2 


[123] [1232] 


Ntytot, 


[121] 


Sixth Double Coset 


NtitotgtgN ={N(titotgt2)” | ne N} = {Ntytotgt2, Ntotstyts,....Ntotstgts} 

The point-stabilizer of 1, 2, 3, 2, Nb?*? is given by < 1 > 

Now tytat3te = ti3tatate 

Ntjtotgte 

= Ntistetate 

= N(tytgtgt,)@y"*) ¢ NG23,2) 

Thus the coset stabiliser N(2:32) > < N123:2) yxy2xyx2, x2yx, (y?x?y—1x) > 


The number of single right cosets in the double coset Ntitat3t2gN = [1,2,3,2] is given by 


(1,2,3,2) _ |N| _ 2520 _ 
N — [NG2,32)] — 36 — 70 


The orbits for N@2:3:2) on 
X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15} are {1, 8, 13, 11, 9, 15}, {2, 7, 5, 6, 
12, 3, 4, 14, 10}. We will multiply Nt tat3t2 on the right by an orbit representative and 


determine its double coset. 
Choose 1 from {1, 8, 13, 11, 9, 15} 
Ntjtotgtet, 


= (x7lyxy—!x7ly—!x!y)tistigtis € [1,2,1] 
Choose 2 from {2, 7, 5, 6, 12, 3, 4, 14, 10} 
Nt tot3tote 

= Ntitet3(te)? 

= Ntitets ¢ [1,2,3] 
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Cayley Diagram 


Ntytotgt2 


[1232] 


Ntytoty 


[121] 
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2*42: PSL (2,7) ms 
48 Gane Gao Ege — PSL(3,4) 


We will prove that the progenitor 2*42:PSL(2,7) where 2*4?:PSL(2,7) = < x, y > andx ~ 

(1, 2)(5, 7)(6, 9)(8, 12)(10, 14)(11, 15)(13, 17)(16, 20)(18,22)(19, 23)(21, 26) (24, 27)(25 
30)(28, 33)(29, 35)(32, 37)(39, 41)(40, 42), y ~ (1, 3, 5, 8)(2, 4, 6, 10)(7, 11, 9, 13)(12 
aun 18)(15, 19, 24, 29)(17, 21, 27, 32)(20, 25, 31, 26)(22, 28, 34, 23)(30, 36, 37, 40) (33 

, 35,39)(41, 42)(106, 107), factored by four relations isomorphic to PSL(3,4). Let G = 

sya Thus we show that G ~ PSL(3,4). 

We have the following relations 

Relation 1 = ((yx ae = (y*x)t3ot36tgzot20t12 

Relation 2 = ((yx )*t@ 74 '2%))4 = (y*x)4tgstoatorta1 


( 
Relation 3 = (y*t ne = y° taote6t31 tes t20 
( 


) 
( 


-1 


Relation 4 = (yt)? = y°t3titgtst3 


First Double Coset 


NeN = { N(e)” | ne N } = {N} 

The coset stabilizer of the coset N = Ne is N. 

The number of single right cosets in the double coset NeN = [*] is given by = = 4 =1 
The orbits of N on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} is {1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} 

We will multiply N on the right by a representative of each orbit and determine its double 
coset. 

Choose 1 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} 

Nty € [1] 

Cayley Diagram 
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42 


N Nt; 


Second Double Coset 


Nt,N = { N(t1)” | ne N} = {Ntj1, Nto,...,.Nts2} 

The point-stabiliser of 1, N! is given by <yxy~!, (xyxy~!)? > 

But Nt; = Nte 

Nti 

= Nto 

= N(t,)(@297")”) ¢ [1] 

Then the coset Stabilizer NY) = <yxy~!, (xyxy!)? > 

The number of single right cosets in the double coset Nt,N = [1] is given by = 
= AQ 

The orbits for N on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20; 21,22, 23, 24, 25, 26,27, 28, 29. 30:31, 32,383,384, 35, 36, 37,:38; 39; 40;-41 AQ} is 
{1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 
28, 29, 30; 31, 32, 33; 34,35, 36,37, 38,39, 40,41, 42} are {11,42}, {25}. {281 {301., 
{33}, (3,13, 31; 17}, {4; 11, 34, 15}, -15,.16,42, 35}, {6; 18, 41, 37}; 47,29, 40, 20}, 48, 
10, 19, 21}, {9, 32, 39, 22}, {12, 26, 23, 14}, {24, 38, 27, 36} 


|N| 168 
|N@)| A 


Multiply Nt; by a representative of each orbit and determine its double coset. 
Choose 1 from {1} 

Ntit1 

= N(t,)? 

= Nt; € |*] 

Choose 2 from {2} 


Ntit2 

= Ntyty 

= N(ti)? 

=Ne(" 

Choose 25 from {25} 

Nt tos 

= Ntz0 

= N(t,) ev tev" *ey") ¢ [1] 
Choose 28 from {28} 

Nt tog 

= Ntgzo 

= N(t,) 29" 
Choose 30 from {30} 
Nt t30 

= Ntas 

= N(t,)°2r" 
Choose 33 from {33} 
Ntit33 

= Ntos5 

= N(t,) ey 'eyey*) ¢ [1] 


lay lay?) € [1] 


“eyey") ¢ [1] 


Choose 3 from {3, 13, 31, 17} 


Ntitg € [1,3] 


Choose 4 from {4, 11, 34, 15} 


Ntita 

= Ntgrtsi 

= N(tit3)°*9" #9") ¢ [1,3] 
Choose 5 from {5,16,42,35} 


Ntit5 € [1,5] 


Choose 6 from {6, 18, 41, 37} 


Ntite 
= N(yxy?)tiitsa 
= N(tyts)@yrvey") € [1,5] 
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Choose 7 from {7, 29, 40, 20} 
Ntit7 

— Ntotz 

= N(tits) e [1,5] 

Choose 8 from {8, 10, 19, 21} 
Ntitg 

= N(yxy~*)tista 

= N(tit3)@v "7929" 2) ¢ [1,3] 
Choose 9 from {9, 32, 39, 22} 
Ntito 

— Ntotz 

= N(tits) € [1,5] 

Choose 12 from {12, 26, 23, 14} 


Ntjty2 
'x)t1atzo 
= N(tyt3)@vey "24" "24") © [1,3] 


Choose 24 from {24, 38, 27, 36} 


= N(xyxy 


Ntit24 
= N(t,) Wey tev ley) ¢ [1] 


Cayley Diagram 
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141+1+ 
1+4 


Ntyts 


[1,5] 


Third Double Coset 


Nt,t3N = { N(t,t3)” | n e N} = {Ntyt3, Ntotg,..., Ntgts} 

The point-stabiliser 1, 3, N!° is given by < 1 > 

Now Nt t3 = Ntogts1 

= Ntit3 

= Ntoat31 

= N(tyt3) 747") € [1,3] 

Thus, (y?xyxy?) € [1,3] 

Thus the coset stabiliser N13) > < N!3\ x, y2xyxy? > = 

<x, y?xyxy? > 

The number of single right cosets in the double coset Nt;t3N = [1,3] is given by Nay — 
iS = 42 

The orbits for N@3) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are: 
{3, 31}, (4; 34). {36,38}. {1 2; 24.27), 45,7, 10; 14}, {6;. 9, 8,12}, 411, 15, 25,304, 
{13, 17, 28, 33}, {16, 20, 37, 32}, {18, 22, 35, 29}, {19, 23, 41, 39}, {21, 26, 42, 40} 
Multiply Ntit3 by a representative of each orbit and determine its double coset. 

Choose 3 from {3, 31} 

Ntjtst3 


= Nt1(t3)? 

= Nt; € [1] 

Choose 4 from {4, 34} 
Ntytgta 

= Nt 

= N(t,) 979)" € [1] 
Choose 36 from {36, 38} 
Ntitgt36 

= Ntgts1 

= N(trtg) 272797") ¢ [1,3] 
Choose 1 from {1, 2, 24, 27} 
Ntit3t1 

= N(x)tst1 

= N(t,) er" 
Choose 5 from {5, 7, 10, 14} 
Ntitgts 

= N(y’xy~)tista 

= N(tit3)@¥ *24"®) € [1,3] 
Choose 6 from {6, 9, 8, 12} 

Nti tte 

= N(y?xy7")tisti 

= N(tyt3)@¥“*¥7¥""*) ¢ [1,3] 
Choose 11 from {11, 15, 25, 30} 


1)2 


1 


‘eyey~") ¢ [1] 


Nt t3t11 

= N((y~'x)*)tastis 

= N(ti ts) (curvy "2¥e) © [1,5] 
Choose 13 from {13, 17, 28, 33} 


Ntitgti3 

= N((y7!x)* )tastis 

= N(tyts)y7vey 242) ¢ [1,5] 
Choose 16 from {16, 20, 37, 32} 


Nt t3ti¢ 
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= N(xyxyxy?)tatas 

= N(tits)¥4'™) € [1,5] 
Choose 18 from {18, 22, 35, 29} 
Ntitgtis 

= Ntoatoa 

= N(tyts)Y yey 2ve) © [1,5] 
Choose 19 from {19, 23, 41, 39} 
Ntitgtzo 


1 


= N(y*xy~!xy)tgatae 


= N(tytg)@ryevey"*) ¢ [1,3] 
Choose 21 from {21, 26, 42, 40} 
Nt t3t21 


lxy)tgata2 


= N( y?xy 
= Ntzatge 
= N(titg)2v7v7y"2) © [1,3] 


Cayley Diagram 


14+1+1+ 


34+3+3+3 
+34+34+3+ 


271 


272 


Fourth Double Coset 


NtitsN = { N(tits)” | n e N} = {Ntits, Ntoty,..., Ntgtg} 

The point-stabiliser 1, 5, N° is given by < 1 > 

Now Ntjto4 = Nty1t34 

Ntjto4 

= Nti1t34 

= N(tyto4)(ey7yry) [1,24] 

Thus xyxyxy~! « N(@) 

Thus the coset stabiliser NC) > < N®) xyxyxy7! > = 

<xyxyxy! > 

The number of single right cosets in the double coset Ntit5N = [1,5] is given by wae = 
18 = 56 

The orbits for N@5) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are 
415 Vide 1A} 213; 12 be t3, 20: 37),-445 32, Bo},-40, 34, 215 16, 31.19} 4 7; 26; 38}. 48, 
40, 22}, {9, 23, 3}, {10, 39, 30}, {15, 18, 33}, {16, 30, 17}, {24, 41, 28}, {25, 27, 42} 
Multiply Ntits by a representative of each orbit and determine its double coset. 

Choose 1 from {1, 11, 14} 

Ntytst, 

= N(y*)*tits 

= Ntyts ¢ [1,5] 

Choose 2 from {2, 13, 12} 

Ntitste 

= N(y”)tits 

= Ntyts e [1,5] 

Choose 3 from {3, 29, 37} 

Ntit5t3 


= N(xyxyxy”!xyx)t36ti7 


= N(tyt3) 2x '@9'29~") € [1,3] 
Choose 4 from {4, 32, 35} 
Ntytsta 


1 


= N(xyxyxy” *xyx)t3¢t17 


1 


= N(tyt3) ory ty 79") © [1,3] 
Choose 5 from {5, 34, 21} 
Ntytsts 

= Nti(ts)? 

= Nt; € [1] 

Choose 6 from {6, 31, 19} 
Ntytste 

= Nt, 

= N(t,)(eyey"")”) € [1] 
Choose 7 from {7, 26, 38} 
Ntytst 


1x)tigtae 


= N(tyts)@)” [1,5] 

Choose 8 from {8, 40, 22} 
Ntitstg 

= N(xy)tiatso 

= N(tyt3)(@y2y ey" 29") © [1,3] 
Choose 9 from {9, 23, 3} 
Ntitsto 


= N(y*xy 


1 


1x)tigtae 


= N(ty ts)” 

Choose 10 from {10, 39, 30} 
Nt t5t19 

= N( xy)tiatzo 

= N(tits)*¥77*y"'74") [1,3] 
Choose 15 from {15, 18, 33} 
Ntitstis 


= N(y?xy 


= N(y7!xy~!xy7")taita 

= N(tit3)*) ¢ [1,3] 
Choose 16 from {16, 30, 17} 
Ntitstie 

= N(ytxy*)tsti 
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= N(tits) 9") € [1,5] 
Choose 24 from {24, 41, 28} 
Nt t5to4 


= N(y~'xy7!xyxy)tetao 

= N(tits)@7y evry") ¢ [1,5] 
Choose 25 from {25, 27, 42} 
Ntit5tes 


= N(y?xyxy!xy”)ti tgs 


= N(tyts)(¥7y"®) € [1,5] 
Cayley Diagram 


3434343 
+3434+3+ 
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Chapter 5 


Double Coset Enumeration 


Involving Maximal Subgroup 


5.1 S¢ over S; and A; 


We perform double coset enumeration of G over H = S5 = < x, y, tytety > and As = 
N. It should be noted that the order of H is 160 and As < H. We will prove that the 
progenitor 2*°: As, where 2*°:A; = < x, y> and x ~ (3, 4, 5), y ~ (1, 2, 3), factored by 


one relations is isomorphic to Sg. Let G = yds | Thus we show that G ~ Se. 


First Double Coset 


HeN = { H(e)”|neN}={H|neN } 

{H} since N C H 

The coset stabiliser H = He is H. 

The number of single right cosets in the double coset HeN = [*] is given by val = ie = 
1 

The orbits of H on X = {1, 2, 3, 4, 5} is {1, 2, 3, 4, 5} 

We will now choose an orbit representative and multiply and multiply the representative 
by H on the right and determine its double coset. 

Choose 1 from {1, 2, 3, 4, 5} 

Hty € [1] 


Cayley Diagram 
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*] [1] 


Nt, 


Second Double Coset 


Ht,N = { H(t)” | ne N} = {Ht,, Ht, Ht3, Ht4, Hts} 

The The point-stabiliser 1, N! is given by < (2, 3, 4), (3, 4, 5) > 

The coset stabiliser NO) = < (2, 3, 4), (3, 4, 5) > 

THe number of single right cosets in the double coset Ht;N = [1] is given by Neh] = uO 
= 5: 

The orbits of N® on X = {1, 2, 3, 4, 5} are {1}, {2, 3, 4, 5}, we will now choose a 
representative of each orbit and multiply Ht; and determine its double coset. 

Choose 1 from {1} Ht ty 

= H(ti)? 

=He[* 

Choose 2 from {2, 3, 4, 5} 


We will investigate using our relation. Where H = < N, titat, > since ti tat, € H. 
Then by a theorem, 

=> Htitet; = H 

We will multiply on the right by t; since t? = e 

=> tytetit, = Ht, 

=> Htjto 

= Ht € [1] 

Cayley Diagram 
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*] [1] 


Thus, G = H U Ht, U Ht2 U Htz3 U Ht, U Hts 
Now H = <N, tytgt, >, which is double the order of N, then H U Nt,tat; since the order 
of H is 120 and the order of N is 60. So, 
G=NUNtytet, which gives 
G=NU tytoty U (N U Ntytoty)t; U (N U Ntytat;)t2 U (N U Ntytgt,)t3 U (N U Nt taty)t4 
U (N U Ntytety)ts 
= G=N U titaty U Ntz U Ntytetit; U Ntg U Ntitetitg U Ntz U Ntitetit3 U Nt4a U 
Ntyteotytq U Nts U Ntytetyts 
Our goal is to get a G similar to our DCE of 2*°: As which is G = N U Nt; U Ntg U Nts 
U Ntg U Nts U Ntitg U Ntit3 U Ntita U Ntits U Ntgt3 U Nteat, U Ntets U Nt3t4 U Ntgts 
U Ntats U Ntytoty 


We need to investigate further, we are going to take the following elements of our G, 
and use our relation to see where they belong: Ntitat1t1, Ntitatite, Ntitetit3, Ntitetit4, 
Ntytoti ts. 

First Nt tot it, 

Ntitetiti 

= Ntyto(t1)? 

= Ntite 

Next Ntjtatite 

= titatits 

Conjugate our H relation titgt; by (1,2,3) to get tatst2 


Then we have tytotite 
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= totgtete 
= tgt3(t2)? 

= tots 

Similarly Nt tatit3 

= titatits 

Conjugate our H relation titgt; by (1,3,2) to get t3tet3 
Then we have titgti ts 

= tgtotgte 

= tgt2(t3)? 

= tate 

Next Nt totit4 

= tutatity 

Conjugate our H relation titgt; by (1,4,2) to get t4tit4 
Then we have ty, totit4 

= tat tata 

= tat (ta)? 

= tat 

Lastly Ntitatits5 

= titatits 


Conjugate our H relation titgt; by (1,5,2) to get t5tits 
Then we have tjteatits 

= tstytsts 

= tsta(ts)? 

= t5t 


Therefore we have 

H=NUNt, U to U Ntz U Ntg U Nts Ntjte U Ntgt; U Ntgte U Ntat; U Ntsty U tytet, 
which is the same as 

G=NU Nt, U Ntg U Ntg U Ntg U Nts U Ntjte U Ntjt3 U Ntjtg U Ntjts U Ntat3 U 
Ntota U Ntots U Ntgtq U Ntgts U Ntats U Ntjtet, 
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5.2 Sg over S7 and PSL(2,7) 


We perform double coset enumeration of G over H = S7 = < x, y, tyty~!xty~!ty~!xt > 
and PSL(2, 7) = N. It should be noted that the order of H is 5040. We will prove 
that the progenitor 2*4?: PSL(2, 7), where 2*4?:PSL(2, 7) = < x, y> and x ~ (I, 
2)(5, 7)(6, 9)(8, 12)(10, 14)(11, 15)(13, 17)(16, 20)(18, 22)(19, 23)(21, 26)(24, 27)(25, 
30)(28, 33)(29, 35)(32, 37)(39, 41)(40, 42), y ~ (1, 3, 5, 8)(2, 4, 6, 10)(7, 11, 9, 13)(12, 
16)(14, 18)(15, 19, 24, 29)(17,21, 27, 32)(20, 25, 31, 26)(22, 28, 34, 23)(30, 36, 37, 
40)(33, 38, 35, 39)(41, 42), factored by three relations is isomorphic to 27:4. Let G = 
are eSLO) . Thus we show that G ~ 27:4. 


(yzy)®tgtiztatgti3tatgt13,y7to7tar titgt7t3ty 
We have the following relations 


Relation 1 = (yxy)t{(zy)?)8 = (yxy)8tgtigtatgtigtatgt13 = e 
Relation 2 = ((y)t@ 292" 79"")” = ytorto) =e 


Relation 3 = tyty~!xty~!ty~!xt = t)tgt7tgt; = Htitgt7 = Ht) ts 


First Double Coset 


HeN= { H(e)” |neN } =Hsince NCH 
The coset stabiliser H = He is H. 


is given by it =o = 


The number of single right cosets in the double coset HeN = [*] 
1 

The orbit of Non X={ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} is 

£1; 2-3, Ay B: 6; %, 8) 9, 10; 11, 12, 13; 14, 15, 16/17, 18; 19; 20; 91, 22, 23, 24.95, 96.97, 
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} We will multiply H on the right 
by an orbit representative and determine its double coset. 

Ht, € [1] 

This tells us that forty-two elements move forward to the double coset [1] 


Cayley Diagram 
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[1] 


Ht, 


[*] 


Figure 5.1: Cayley Diagram of [*] for Sg over S7 and PSL(2,7) 


Second Double Coset 


Ht,N = { H(t,)” | ne N } = {Hty, Htg,..., Hts2} 

Point Stabilizer 1, N' = < (xyxy7!)?, yxy7! > 

Now Ht, = Hts 

Ht, 

= (y*t)*t33 

= H(t ey 9792 

Then (xy~!xyxyx) « NW 

Thus NY > < Nl yxy7!, y?, (xyxy—!)?, yxy, xyxy!xy?, xyxylxyxy > = <(xyxy7!)?, 
yxy", yxy7', y?, (xyxy7')?, yxy, xyxy~ ‘xy’, xyxy7!xyxy > 

The number of single right cosets in the double coset Ht;N = [1] is given by N“ = 


IN| _ 168 _ 4 
INQ] 24 — 


The orbits for NO) on 

X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} is 

{1, 5, 42, 16, 33, 35}, {2, 6, 41, 18, 30, 37}, {12, 23, 26, 25, 14, 28}, {3, 31, 13, 8, 11, 27, 
20, 17, 19, 10, 4, 32, 29, 15, 22, 24, 36, 40, 39, 9, 21, 34, 7, 38} 

Multiply H by a representative of each orbit and determine its orbit. 

Choose 1 from {1, 5, 42, 16, 33, 35} 

Ht ty 

= H(t)” 
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=He [*| 
Choose 2 from {2, 6, 41, 18, 30, 37} 
Ht te 


(cy~tayayry~ try") 


txy~ltxyt)t} 


= (txy7 
(txy~lxy7!txyt)tae 

= (xy—lxy—!xy)tagtati tag 

So 

= (xylxy~!xy)togtati tae 

Then Htit2 = (xy!xy~!xy)tagtatita2 
—> Htyto = Htogtati tag € [1] 

Choose 12 from {12, 23, 26, 25, 14, 28} 
Ntitie 


— (xty~txyxy2tx)t7Y tyryry ey 


= (xty~!txyxytx)ta2 


1 


= (xy 'xyxy?x)tgitutetae 


Then 


lxyxy?x)tgitiatatas 


= (xy~ 
Next, 
Ht,t12 = (xy~!xyxy?x)t3ityatotae 

=> Ht t12 = Hts; tytotay € [1] 

Choose 3 from {3, 31, 13, 8, 11, 27, 20, 17, 19, 10, 4, 32, 29, 15, 22, 
24, 36, 40, 39, 9, 21, 34, 7, 38} 

Htjt3 


= (y~Ixtxyxtytx)eyrury ey 
= (y~txtxy~ xtytx)t39 
= (y—lxxy—!xyx)tzet3tet3e 


Ixxy lxyx)teatgtet3e 


So = (y— 
Then 
Ht, t3 = (y~!xxy7!xyx)taatgtet3e 
=> Ht tz = Hteotstetar ¢ [1] 


Cayley Diagram 
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6+6+24 


[*] 


Figure 5.2: Cayley Diagram of [*], [1] for Sg over S7 and PSL(2,7) 


5.3 Jy over Mio and (3:Ag) 


We perform double coset enumeration of G over H = Myo = < x, y, (txytxty~ tx 't)> 
and (3:Ag) = N. We will prove that the progenitor 2*!5:(3:Ag), where (3:Ag) = < x, y> 
and x ~ (1, 18, 4, 17, 3, 15)(2, 5, 14, 11, 6, 8, 16, 13, 7, 10, 12, 9), y ~ (1, 16, 10, 15, 
9)(3, 12, 5, 17, 11)(4, 14, 8, 18, 13), factored by two relations isomorphic to the janko 


*18, 
sporadic simple group J2. Let G = ane = Jo. Thus we show that G ~ Jo. 


We have the following relations 
Relation 1 = (txytxty~!tx~!t) = (xy)titistigtiats 


Relation 2 = ((yxy—1x-2)¢ (eye Ty ay) )9 — (yxy—!x7?)9*toti3tiitotiztitoti3zti 


First Double Coset 


HeN = { H(e)” | neN } = {H} 

The coset stabiliser of the the coset H = He is H. 

The number of single right cosets in the double coset HeN= [*] is given by a = pes 
1 

The orbit of N on X= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18} is {1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18} which is transitive. We will multiply 
H on the right by a representative of the orbit and determine its double coset. 

Choose 1 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18} 

Ht; « [1] 


This tells us eighteen elements move forward to the double coset [1]. 
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Cayley Diagram 


18 


(1) 


Ht, 


[*] 


Figure 5.3: Cayley Diagram of [*] for Jo over Mio and (3:Ag) 


Second Double Coset 


Ht,;N = { Atta)” | neN } — {Ht1, Hta...., Hts} 
The point-stabiliser 1, N! is given by < (xyx)?, y?x?y, y?xy7!x? > 


The coset stabiliser NO) = < (xyx)?, y2x?y, y2xy7!x? > 


The number of single right cosets in the double coset Ht;N = [1] is given by xt = se 
= 18 

The orbit of N) on X= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18} are 
{1}, {3}, {4}, {2, 17, 16, 9, 5, 11, 10, 13, 18, 8, 14, 15, 12, 7, 6}. We will multiply Ht, 
on the right by an orbit representative and determine its double coset. 

Choose 1 from {1} 

Ht t1 

= H(t1)? 

= He |*] 

Choose 3 from {3} 

Htjts 

= Hig 
H(t)? 


2 


ye") ¢ [1] 


Choose 4 from {4} 
Htit4 

— Hts 

= H(t,)% 
Choose 2 from {2, 17, 16, 9, 5, 11, 10, 13, 18, 8, 14, 15, 12, 7, 6} 
Htytg € [1,2] 


—1y2y-la-lye-) : [1] 


Cayley Diagram 


1+1 
18 1 15 
(1) [1,2] 
[*] 
Ht, Ht, t, 


Figure 5.4: Cayley Diagram of [*], [1] for Jo over Mio and (3:Ag) 
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Third Double Coset 


Ht teN = { H(tit2)” | neN } = {Ht te, Htigts,...,Htigt2} 
The point-stabiliser 1, 2, N'? is given by <(xyx)?, x2y?2x?y~!x71! > 


But tite = tot, 


1 


Therefore The coset stabiliser N(:2) = < x*yxyx?y7!x, (xyx)?, (y7ix7ly?)?, 


xey2x2y ly x2yx ly -ly2y-l, yxyx72y ley! 

The number of single right cosets in the double coset Htjt2N = [1,2] is given by NC 
= 1 = 135 

The orbits of N“?) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18} are 
{1, 2}, {3, 6}, {4, 7}, {5, 17, 9, 16}, {8, 18, 11, 12}, {10, 15, 13, 14}. We will multiply 
Ntyt2 on the right by an orbit representative and determine its doouble coset. 


Choose 2 from {1, 2} 


> 


Ht tate 

= Hti(t2)? 

= Ht; € [1] 

Choose 3 from {3, 6} 
Htitats3 

= (x2y2x2y—!x1) (ty to) 9) 
= (x?y?x*y" "x" )tata 

= Htots 

= H(tyt2)@ V2") ¢ [1,2] 
Choose 4 from {4, 7} 
Htitata 


= (x2y2x2y-1x-1) (ty tg) 29) 

= (x?y?2x?y~!x7")tats 

= Htots 

= H(tyt2) YY) [1,2] 

Choose 5 from {5, 17, 9, 16} 

Hty tots 

= ((x-2y71x)-1* (txytixty— txt) (tatg) era *2”) 
= ((x-2y71x)—*(txytxty”!tx7t))tisti7 


= ((x-*y~!x)7!*(xy) ta *tis *t13*tio*ts *tigti7 
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= ((x-2y7! x)“ * (xy) ta *t1s *tig*tig*ts*ti6ti7 

Then 

Hti tots = ((x2y~*x)7!*(xy) ti *tis*t13*tio*ts*tigti7 
=> Htjtots = Ht, *ty5*t13*tyo*ts*tietr7 [1,2] 
Choose 8 from {8, 18, 11, 12} 

Htytote € [1, 2, 8] 

Choose 10 from {10, 15 ,13, 14} 

Htitatio 

= ((x-?y~1x)-1* (txytxty—ttx7t)) (titats) ure”) 
= ((x-2y—!x)-!*(txytxty—ltx—1t))tigtizts 

= ((x-2y—1x)71* (xy) ta *tis*ti3*ti2*ts *tigti7ts 

So 

= ((x-2y71x)~1* (xy) ti *tis*ti3*ti2*ts *tigtizts 

Then 

Ht totig = ((x~2y~1x)7!* (xy) ta *t5*t1g*tio*ts*tietizts 
=> Htytotio = Hty*ty5*t13*t12*ts*tigtizts € [1,2,8] 


Cayley Diagram 


1+1 24244 
18 1 15 2 4+4 
F] (1) [1,2] [1,2,8] 
H Ht, Ht, tz Ht, totg 


Figure 5.5: Cayley Diagram of [*], [1], [1,2] for Jo over Mjo and (3:Ag¢) 
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Fourth Double Coset 


HtitotgN = { H(tytats)” | ne N } = {Htytotg, Htigtstig,..., Htigtotis} 
The point-stabiliser 1, 2, 8, N° is given by < 1 > 

But Ht;tats = Hty4tgte 

= Htyatgte 

= H(tytotg) vey) 

Also Htjtotg = Htatjtg 

Ht tate 

= Htotitg 

= H(titotg)y@ 9°)” 


Therefore the coset stabiliser N(}28) = < xy2xy7! 


x, (yixly?)? > 

The number of single right cosets in the double coset HtitgtgN = [1,2,8] is given by it 
= 1080 = 108 

The orbits of N‘?8) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18} are 
{9}, {11}, {13}, {1, 14, 2, 15, 8 }, {3, 16, 6, 17, 10}, {4, 12, 7, 18, 5}. We will multiply 
Ht ,tetg on the right by a orbit representative and determine its double coset. 

Choose 9 from {9} 

Ht totgtg 

= (ytxcty-1x-?) “1 (txytxtyltx7t) (trtatg) ura) 

= (yx ly 7!x”?) 7! (txytxty~ tx” "t)ti*tis*tis 

= ((y~*x ty tx?) 71 (ty) *ty *tis *t13*t12*ts *t1 *t14*t15 

SoS) (yr ts ty tc) Gey) ta tis "tia tia ts "ti tia * tis 

Then 

Htytatete. = (Cy x ty tx 2) ty) tr tis bia" big ths 0 * ta tas 

=> Htytetgto = Hty*ty5*t13*tio*ts *t1 *ty4*tis © [1,2,8] 

Choose 11 from {11} 

Htytotgty, € [1,2,8,11] 

Choose 13 from {13} 

Htjtotgtis 

= (xlyx7ly-1)—1*(txytxty txt) (ti totgtr3) ry 7¥) 

= (x lyx7ly—!)-1*(txytxty~tx7!t)t1*tg*te*t15 


= ((x~lyx ly 1)! (x*y))t1* tis *t13 *tia*ts *t1 *ty *to* tis 


So 
= (ct ya ty) Gey) ta tag tia tin tts * tite Sta *tas 
Then 
Htitatstis = ((x~tyxly—1)1 (x*y)) ta *tis *t1g *t1o *ts *t1 *tg *to* tis 
= > Htjtetgtig = Hty*ty5*t13*ty *ts *ty *tg*te*tis € [1,2,8,11] 
Choose 8 from {1, 14, 2, 15, 8} 
Ht totgts 
= Htyto(tg)? 
= Htite € [1,2] 
Choose 3 from {3, 16, 6, 17, 10} 
Htytotgts 
= ((x2y~1x 1 yxy—1)-1*(taytixty “Hx 14) (tate) @y "9 
= ((x*y7 1x" tyxy7")“1*(txytxty~ tx” 't))tetis 
= ((x*y~!x"tyxy—1)—1 (x*y))t1*tis*t13*t12*ts*te*tig 
SoS (Gey tac ey) ts hs “hig “bia ts be Stig 
Then Htytatgts3 = ((x?y~*x~!yxy—")~!(x*y))ta*tis*tis*ti2*ts*te*tie 
=> Htytetgts = Ht, *ty5*t13*tyo*ts*te*tig € [1,2] 
Choose 4 from {4, 12, 7, 18, 5} 
Ht tetgta 
= ((y~ txt yx?) “1 (txytxty—Ttx71t)) (ti tats)" 'Y'@”) 
= ((y~*x7 yx?) 7! (txytxty7'tx7't))tetists 
= (Ge Testy ty) ir hag ts * tia "ty “te “tie ts 
So 
= ((y— lx lyx?)—1*(x*y)) ta *tis *tis*ti2*ts *te*tig*ts 
Then 
Ht totgta = ((y~!x7lyx?)7!*(x*y)) ta *ti5 *t13*t1o*ts *te *tig*ts 


=> HAtitotst, = Hty*tys*ty3*t1o*ts*te*tig*ts € (1,2,8] 


Cayley Diagram 
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141 2+2+4 1+5 


C] (1) [1,2] [1,2,8] (1,2,8,11] 


Ht, Htyt, Htytoty Htytotety; 


Figure 5.6: Cayley Diagram of [*], [1], [1,2], [1,2,8] for Jg over Mio and (3:Ag) 


Fifth Double Coset 


HtytotgtiiN = { H(titatgty,)” | ne N } = {Htytetgti1, Htigtstiste,..., Htigtatigt3} 
The point-stabiliser 1, 2, 8, 11, N1?°" is given by < 1 > 

But Htitetsti, = Htyatiitgt, 

Ht totgta 

= Htyatitgta 

= H(titetgti1)°" 
Also Ht totgtz, = Htitgtiste 

Htitotsti 

= Htytgtiste 

= Htitatgty)er 

Therefore the coset stabiliser N@2:81) = < yxy?, y?x?y > 


la-lya) 


The number of single right cosets in the double coset Htitatgti1 = [1,2,8,11] is given by 


|N| _— 1080 _ 
ING281] — 60 — 18 


The orbits of N@2:811) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18} 
are {1, 14, 15, 11, 2, 8}, {3, 16, 17, 13, 6, 10}, {4, 12, 18, 9, 7, 5} 

We will multiply Ht;tgtgtj; by an orbit representative and determine its double coset. 
Choose 11 from {1, 14, 15, 11, 2, 8} 

Htitetgtiiti 

= Htitote (ti) 


= Hty tots € [1,2,8] 

Choose 3 from {3, 16, 17, 13, 6, 10} 

Ht) totgt11ts 

= (txytxty~!tx7!t)(t1totg) YY?) 

= (txytxty~!tx7!t)tuatits 

= (Oxy )x?y tx 1) (xt y)) 1 his tig tie ts “tag *t11 * tg 

So 

= ((xy7!x?y7 1x7 1)7*(x*y)) *t1*t15 *tig*tie*t5*t14*t11 *tg 

Then 

Htytatgtaiti: = ((xy~*x?y~ x71) “1 * (xy) *ta*tis*tig*tio*ts *tia*ti *ts 
Ati tatgtirtay = Hty*tis*tis*tio*ts*ti4*tii *tg € [1,2,8] 

Choose 4 from {4, 12, 18, 9, 7, 5} 
Ht totgtita 

= (txytxty—!tx—!t) (ty *to*tg*ty,)@ 
= (txytxty~tx+t)t*tis*tis*tg 

= ((x8y~txyx) 7) *(x*y))*t1*tis *t13 *tio*ts *t1 *tis *tia*tg 

So 

= (ey yx) ty) tr bis tia ta ts tata hia "te 

Then 

Htitatgtiita = ((x°y7*xyx) 71 *(x*y)) *ta *tis*tig *tio*ts *t1 *t1s *tis*tg 


Ht tetgtiit4 = Hty*tis*t13*tio*ts *ty *t15 *tya*te € (1,2,8,11] 


lay-ta-ty) 


Cayley Diagram 


141 2+2+4 1+5 


(1) [1,2] (1,2,8] (1,2,8,11] 


H Ht, Htytz Ht, tztg Ht, totgtis 
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Figure 5.7: Cayley Diagram of [*], [1], [1,2], [1,2,8], [1,2,8,11] for Jo over Mio and (3:A6) 
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5.4 Sg over S; and PSL(2,7) 


We perform double coset enumeration of G over H = S7 = <x, y, (tyty~!xty~!ty~!xt)> 

and PSL(2, 7) = N. We will prove that the progenitor 2*42: PSL(2, 7), where PSL(2,7) = 

<x, y> and x ~ (1, 2)(5, 7)(6, 9)(8, 12)(10, 14)(11, 15)(13, 17)(16, 20) (18, 22)(19,23)(21, 

26)(24, 27)(25, 30)(28, 33)(29, 35)(32, 37)(39, 41)(40, 42), y ~ (1, 3, 5, 8)(2, 4, 6, 10)(7, 

11, 9, 13)(12, 16)(14, 18)(15, 19, 24, 29)(17,21, 27, 32)(20, 25, 31, 26)(22, 28, 34, 23)(30, 

36, 37, 40)(33, 38, 35,39)(41, 42), factored by three relations isomorphic to Sg. Let G ~ 
eee) Thus we will show G~ S$ 

y*toiti7, (yxy) stgtistatgtigtatgtis titetststia * oP 

We have the following relations 

Relation 1: ((yxy)t(ew)"))8 = (yxy )Ptgtigtatgtigtatgt3 

Relation 2: ((y)t@ 729 '*7"D)2 = (y)tayti7 

Relation 3: (tyty~'xty~!ty~ xt) = titetststie 


First Double Coset 


HeN = {H(e)” | ne N }= {H} 


The coset stabiliser of H = He = H. 


IN| _ 168 _ 


*] inte 


The number of single right cosets in the double coset HeN = [*] is given by 
1 

The orbit of N on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20) 21,22, 23,24, 25,26, 27, 28, 29,.30,.31, 32;:33,-34; 35; 36, 37, 38, 39,40, 41,42} is 
transitive therefore we have {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 } 
Next we will multiply H by an orbit representative and determine its double coset. 
Choose 1 from the orbit 


Ht; « [1] 


Therefore all 42 elements proceed forward to the double coset Ht,N. 
Cayley Diagram 
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[1] 


[*] 


Figure 5.8: Cayley Diagram of [*] for Sg over S7 and PSL(2,7) 


Second Double Coset 


Ht,N _ { Fig.) | neN } _ {Ht, Htg,...,Ht3} 


4 Sey kh 


The point-stabiliser N! is given by {yxy 
But Ht; = Hts 

Then 

Ht, 

= ((y?t)?) (t1)@o“sveve) 

= ((y7t)?)ts3 

= H(tititits)t3s 


= H(tits)t33 


al 1 


x, yxy, xyxy /xy?, xyxy/xyxy} 
|N| 168 


The number of single right cosets in the double coset Ht;N = [1] is given by ING) = 24 
=7 

The orbits of N@ on X={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {1}, 
{2)-425), 428}, 430+, 433). (3,17, 31, 13h; (4,15, 34, 11}, 15, 35, 42, 16), 16, 37, 41, 
18}, {7, 20, 40, 29}, {8, 21, 19, 10}, {9, 22, 39, 32}, {12, 14, 23, 26}, {24, 36, 27, 38}. 


The coset stabiliser NO) = {y?, (xyxy—!)?, xyxy7 


We multiply Ht; on the right by an orbit representative and determine its double coset. 
Choose 1 from {1} 

Htit1 

= H(t)? 
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=H" 
Choose 2 from {2} 
Ht ite 
= (txy~!xytxyt)(ty)@yeveuey 29) 
= (txy~ xy txyt)ta2 
= ((x)ti trt7ta)ta2 
So 
Hty to = ((x)tityt7ta)tas 
Then 
Htyt2 = H(tytrtrt4)tae € [1] 
Choose 25 from {25} 
Ht1t25 
= (xyxty—!ty!xyxty—)(t))@y evry) 
= (xyxty~ ty” !xyxty—")t3s 
= (tstets )ts3 
Then 
Htite5 = (tstets )tss 
Thus 
Ht tos = H(tstots)t33 € [1] 
Choose 28 from {28} 
Ht t2 
= (txy~lxy~txyt)(ty)@yeveuey 29) 
= (txy~ xy“ txyt)ta2 
= ((x)tit7ta)ta2 
We have 
Hty tog = ((x)titrta)ta2 
Then 
Htiteg = H(tyt7t4)ta2 € [1] 
Choose 30 from {30} 
Ht t30 
loyxyax 


= (xyxty~!ty~xyxty~+)(t1)" 
= (xyxty!ty7*xyxty—)t33 


= (tstats )t33 

So 

Htit30 = (tstats)t33 
Then 


Htit30 = H(tstats)t33 € [1] 
Choose 33 from {33} 

Htits3 

= Htyt, 

= H(t1)? 

= H € *] 

Choose 3 from {3, 17, 31, 13} 
Ht1t3 

= (y—lxtxy7 lxtytx) (t,)@ryry” 


ly!) 


= (y~lxtxy7 !xtytx)t32 
= ((y?x)t6t3ts)t32 So 


= ((y*x)tetste)ta2 

Then 

Ht t3 = ((y2x)tetgte)t32 
Thus 


Htits = H(tetste)ts2 € [1] 

Choose 4 from {4, 15, 34, 11} 
Ht; ta 

= (y~lxtyxyxtxt)(t,)(@yeyey 29") 


= (y~!xtyxyxtxt)t29 

= (ti tat7)t29 

So 

Htita = (titat7)to9 

Htytq = H(titat7)ta9 € [1] 
Choose 5 from {5, 35, 42, 16} 
Htits 

= Ht ty 

H(t)? 
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He [* 

Choose 6 from {6, 37, 41, 18} 
Ht ite 

= (yagi) ee ee ee 
= (ty?’xtxy?t)t33 

= (ti tet )t33 

So 

Htitg = (titgts)tse 

Then 

Htit¢ = H(titgtz)ta3 € [1] 
Choose 7 from {7, 20, 40, 29} 


Ht1t7 

= (txy~!xytytxy)(t,)@ ey eyeyey™") 
= (txy~!xytytxy)t3o 

= ((y-'xy~!xy)t7titz)t30 

So 

Htit7 = ((y~'xy~!xy)trtyt7)t3o 
Then 


Htit7 = H(t7t1t7)tao € [1] 

Choose 8 from {8, 21, 19, 10} 
Htitg 

= (xyxtxy7!xty~!ty71)(t1)@7 “2 


= (xyxtxy7'xty~!ty—")tig 


= ((y*xyxy)tatst4)tis 

So 

Htitg = ((y?xyxy)tatsta)tis 
Then 


Htitg = H(totsta)tzg € [1] 
Choose 9 from {9, 22, 39, 32} 
Ht ito 

= (y~!txtxy2tx)(t,)(ey*ey)”) 


= (y~‘txtxytx)to4 
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=(((y'x)*)tetsta)to4 

So 

Ht, tg =(((y~!x)?)tetgta)toa 

Then 

Hti tz = H(tgtgts)tea € [1] 

Choose 12 from {12, 14, 23, 26} 

Ht, t12 

— (xty~ltxyxy2tx)(t,)(@y” eyeyey teu") 


= (xty~txyxy’tx)t42 


= (titigtie)ta2 

So 

Htiti2 = (titiatie)ta2 
Then 


Hty ta = H(titytig)taa € [1] 
Choose 24 from {24, 36, 27, 38} 
Ht t24 

= (yxyxtxyty—!xty)(t,)@y vey) 


= (yxyxtxyty~xty)tes 

= ((xyxyxyxy”')trtit7)t2s 

So 

Htito, = ((xyxyxyxy+)t7tit7)t23 
Then 

Htito, = H(tytyt7)te3 € [1] 
Cayley Diagram 
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1+1+1+1+14+4 
+44+4+4+4+44+4 


42 1+1+4 


Ht, 


Figure 5.9: Cayley Diagram of [*], [1] for Sg over S7 and PSL(2,7) 


5.5 Myo:2 over ((4:27):S,) and (2°:(4:2)) 


We will perform double coset enumeration of G over H = ((4:27):S,) 
= <x, y, (tytxtxtytyty)> and ((2°):(4:2)) = N, where the order of H is 384 and the order 
of N is 192. We will prove that the progenitor 2*5:((2°):(4:2)), where ((23):(4:2)) = <x, 
y> and x ~ (1, 2, 5, 4)(3, 6, 8, 7), y ~ (1, 3, 6, 4)(5, 7), factored by seven relations is 
isomorphic to the mathieu sporadic simple group Mj9:2. Let G & Rem Thus we 
show G ~ Mjo:2 
We have the following relations 
Relation 1: (((xyx7!)2)*#(@?'v2"9"))8 = ((xyx7!)?)totatatatat, = ((xyx7!)?) 
Relation 2: (((xy)3)*t@'u"'* ‘¥2))3 = ((xy)3)"trtstz 
Relation 3: (x2*t)® = (x2)? titstitst1 
Relation 4: (x?txty—!tx7ltx?txtx’tyty) = titititgtgtgt3t, = 1 
( 
( 
( 


Relation 5: (x?yxtxtxytytxtxy~!tytxty—!t) = t t t tat tgtetgts = ttotitetotets 
Relation 6: 


Relation 7: 


xytytxt)? = ((xy)3)titety 
tytxtxtytyty) = (x?)titatetztats 
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First Double Coset 


HeN = { H(e)” | ne N } = {H} 


The coset stabiliser H is He = H 


[IN| _ 192 __ 


The number of single right cosets in the double coset HeN = [*] is given by In] = 192 = 


1 

Next we will find the orbits of N on X = {1, 2, 3, 4, 5, 6, 7, 8} which are {1, 2, 3, 4, 5, 
6, 7, 8} 

We will multiply H on the right by an orbit representative and determine its double coset. 
Choose 1 from {1, 2, 3, 4, 5, 6, 7, 8} 

Ht; « [1] 

Thus all eight elements proceed to the double coset Ht;N which is labelled as [1]. 


Cayley Diagram 


[*] [1] 


Figure 5.10: Cayley Diagram of [*] for My2:2 over ((4:27):S4) and (23:(4:2)) 


Second Double Coset 


Ht,;N = { H(t)” | neN } = {Ht, Hta,..., Htg} 


The point-stabiliser 1, N! is given by <(x7!y~!)?, (xyx7!)?, x*y2x7ly-!x7! > 


The coset stabiliser NO) = <(x7ly71)?, (xyx7!)?, x?y2x—ly-lx7! > 


The number of single right cosets in the double coset Ht,N = [1] is given by way = 


=8 


|N| 192 
ay] 
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The orbits of N°) on X = {1, 2, 3, 4, 5, 6, 7, 8} are {1}, {6}, {2, 7, 4, 8, 5, 3}. We will 
multiply Ht; on the right by an orbit representative and determine its double coset. 
Choose 1 as the representative or the orbit {1} 

Ht, t1 

= Ht? 

=He[*] 

Choose 6 from the orbit {6} 

Htjt¢ 

= (xy)*ti 

= Ht; « [1] 

Choose 2 from {2,7,4,8,5,3} 

Htite ¢ [1,2] 


Cayley Diagram 


Figure 5.11: Cayley Diagram of [*], [1] for My2:2 over ((4:27):S4) and (23:(4:2)) 


Third Double Coset 


Ht toN = { H(t t2)” | neN } = {Ht te, Htot1,.., Htgt2} 


The point-stabiliser 1, 2, N'? is given by < x*yxy7!, x*y2x7ly-!x! > 


The coset stabiliser N(b?) = < x?yxy!, x?y2x7ly-tx7! > 


The number of single right cosets in the double coset Htjt2N = [1,2] is given by NC 
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= w= 48. 

The orbits of N“-2) on X = {1, 2, 3, 4, 5, 6, 7, 8} are {1}, {2}, {6}, {8}, {3, 7, 4, 5} we 
will multiply Ht tz by a orbit representative and determine its double coset. 

Choose 1 from {1} 


Htyitety 
1 


= (y""xy)?tite 

= Htjte € [1,2] 

Choose 2 from {2} 

Ht tate 

= Hti(t2)? 

= Ht; « [1] 

Choose 6 from {6} 

Ht tots € [1,2,6] 

Choose 8 from {8} 
Htitatg 

= ((xy)*)tete 

= H(tyt.)@ 12 '9"@”) ¢ [1,2] 
Choose 3 from {3, 7, 4, 5} 
Ht tots € [1,2,3] 


Cayley Diagram 
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Figure 5.12: Cayley Diagram of [*], [1], [1,2] for Mia:2 over ((4:27):S4) and (2?:(4:2)) 


Fourth Double Coset 


HtitoteN = { H(ti tots)” | ne N } = {Htytote, Htotytg,..., Htgtota} 
The point-stabiliser 1, 2, 6, N12 is given by < x*yxy7!, (xyx7!)? > 
Now Htjtate 

= (xtx7ty—ltx?tytxt)tstat7 


— (titatet7tats )tstat7 

Then 

Hti tote = (titetet7tats)tstat7 
Thus 


Ht tots = H(titotgtrtats )tstat7 


1 —1,,-1 


The coset stabiliser N@:2:8) = < x2yxy—!, (xyx7!)?, xy?x, x?, xyxy?, yx7ly7! > 


The number of single right cosets in the double coset HtiteatsN = [1,2,6] is given by 


|N]|___ 192 _¢& 
ING26)] — 32 = 
The orbit of N“2-6) on X={1, 2, 3, 4, 5, 6, 7, 8} is transitive therefore the orbit is {1, 5, 
3, 7, 8, 2, 6, 4} 


We will multiply Ht,teatg by an orbit representative and determine its double coset. 
Choose 6 from {1, 2, 3, 4, 5, 6, 7, 8} 

Ht tetetes 

= Ht t2(t¢)? 
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= Htite « [1,2] 
Cayley Diagram 


[1,2,3] 


Ht, tats 


Figure 5.13: Cayley Diagram of [*], [1], [1,2], [1,2,6] for Mi2:2 over ((4:27):S4) and 
(23:(4:2)) 
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Fifth Double Coset 


Ht; totgN = {H(titats)” | ne N} = {Ht tats, Htotite,..., Htztate} 
The point-stabiliser 1, 2, 3, Nb? is given by <e> 
The coset stabiliser N()23) = <1> 


The number of single right cosets in the double coset Ht;tgt3N = [1,2,3] is given by 


IN| 192 
[N@23)) ~ T 192 


The orbits of N@#3) on X={1,2,3,4,5,6,7,8} are {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}. 
Multiplying Htitgt3 by an orbit representative and determine its double coset. 
Choose 1 from {1} 

Ht totgt, € [1,2,3,1] 

Choose 2 from {2} 


Ht tat3te 
1 


= (xy7'x ly~tx~ly)trtats 

= H(titetz) vey '9) ¢ [1,2,3] 
Choose 3 from{3} 

Ht tatst3 

= Htite(t3)? 

= Htjte € [1,2] 

Choose 4 from {4} 

Htitat3ta 

= ((xy)’)tetsts 

= H(tytgtg) vey "¥) © [1,2,3] 
Choose 5 from {5} 

Ht totgts € [1,2,3,5] 

Choose 6 from {6} 

Ht totste 

= (tx ty tx*tytxt)tztet3 

= (ty totgt7tats)ti tats 

So 

Htitotgtg = (titatgt7tats)ti tats 
Then 

Htitotsts = H(titotgtztats)titets € [1,23] 


1 
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Choose 7 from {7} 
Ht, tatgtz € [1,2,3,7] 
Choose 8 from {8} 
Htitotstg € [1,2,3,8] 


Cayley Diagram 


(1,2,3,1] 


Htytotst; 


(1,2,3,7] 


Ht totgt7 


[1,2,3,5] 


Htytotats 
[1,2,3] 


Ht, tots 


(1,2,3,8] 


Htytotgtg 


Figure 5.14: Cayley Diagram of [*],[1], [1,2], [1,2,6], [1,2,3] for Mz2:2 over ((4:27):S4) and 
(2? (422) 
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Sixth Double Coset 


Ht; totgt7N = { H(tytat3t7)” | neN } = {Ht tatstz, Htatstets,..., Htgtatets } 
The point-stabiliser 1, 2, 3, 7, Nb?” is given by < 1 > 
Now Htjtot3t7 


= tot7t3ty 

= ((x_ty—!)?)tot7t3ty 

So 

Htitat3t7 = ((x-ly—+)?)tatrt3ty 
Then 


Htitetst7 = Htetrt3ty 
Thus The coset stabiliser N@2:3:7) is < xy 1 > 


The number of single right cosets in the double coset Ht; tgt3t7N = [1,2,3,7] is given by 
|N| — 192 _ gy 


NG237, — 3 

a me of N@2:3,7) on X={1, 2, 3, 4, 5, 6, 7, 8} are {3}, {4}, {1,2,7}, {5,6,8} 
Multiplying Ht tet3t7 by a representative of each orbit and determine its double coset. 
Choose 3 from {3} 

Htitatst7t3 

= (xy !)titrt3te 
= H(tytetgt7) 
Choose 4 from {4} 

Ht totgtrt4 € [1,2,3,7] 

Choose 7 from {1,2,7} 
Htitat3t7t7 

= Htytet3t(7)? 

= Htj tats € [1,2,3] 

Choose 5 from {5,6,8} 

Ht, totgtrts 

= ((xy)*)tetstatr 

= H(titetgts)(@” ¢ [1,2,3,5] 


-1 


y'2) ¢ [1,2,3,7] 


Cayley Diagram 
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(1,2,3,1] 


Ht, totst, 


[1,2,3,7,1] 


Ht, totgtrty 


(1,2,3,5] 


Ht, totsts 


[1,2,3,8] 


Ht, totat, 


Figure 5.15: Cayley Diagram of [*], [1], [1,2], [1,2,6], [1,2,3], [1,2,3,7] for Mi2:2 over 
((4:27):S4) and (23:(4:2)) 


Seventh Double Coset 


HtitotgtsN = { H(titotgts)” | ne N } = {Htytot3ts, Htotsteta,..., Htgtatst7} 
The point-stabiliser 1, 2, 3, 5, N23 is given by <e > 

But Htytot3ts 

= tatstete 

= (ytytxtxtytyt)tatstete 

= ((x?)t  t3tetstat7)tatstet2 

So 

Htitotgts = ((x2)tit3tetstat7)tatstete 

Then 

Htitetgts = A(titgtetstet7)tatstete 

Therefore the coset stabiliser N(b23:5) = < x2y7lx2y > 

The number of single right cosets in the double coset Ht; tgt3t5N = [1,2,3,5] is given by 


|N| 192 _ gg 


[NG2,3,5)| aa) 
The orbits of N(?:3:5) on X = {1,2,3,4,5,6,7,8} are {1, 4}, {2, 5}, {3, 6}, {7, 8} 


We will multiply Ht; tet3t; by an orbit representative and determine its double coset. 


Choose 1 from {1, 4} 
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Ht totgtsty 
(xyx~ltytxtxtytxt)(tytotgts) ey”) 

= (xyxltytxtxtytxt)tgtgt7t4 

= ((x*)t  tgtgtstat7)tatstet2 = 

So 

Ht totgtsty = ((x?)tytgtetstot7)tatstgty 
Then 

Ht totgtst; = H(tytgtetstat7)tatstetg € [1,2,3,8] 
Choose 5 from {2, 5} 

Htytotgtsts 

= Htytet3(ts)? 

= Htytets € [1,2,3] 

Choose {3, 6} 

Ht tot3tst3 

= (xytytxtxtytxt)(titotgts)@ 9% 7 Y) 
= (x*ytytxtxtytxt)tats tats 

= (ty tatgtgtate)totstats 

So 

Htjtotgtstz = (ttstetgtat)totstate 
Then 

Ht totztst3 = H(tytstetgtate)tetstete € [1,2,3,5] 
Choose 7 from {7, 8} 

Ht totgtst7 

= (xy7!x?)tstetats 

= H(tytot3t7)°"Y™) € [1,2,3,7] 


Cayley Diagram 


(1,2,3,1] 


Htytotat, 
1 
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(1,2,3,7,1] 


Htytotgt7t, 


(1,2,3,8] 


Htytotstg 


Figure 5.16: Cayley Diagram of [*],[{1],[1,2],[1,2,6],[1,2,3],[1,2,3,7],[1,2,3,5] for Mj9:2 over 


((4:27):S4) and (23:(4:2)) 


Kighth Double Coset 


HtitotgtgN = {H(titetsts)” | ne N } = {Htztotgts, Htotstetz, 
The point-stabiliser 1, 2, 3, 8, N'*:*° is given by < 1 > 
Now Htjtotstg 

= Htrtatgts 

= ((xy)’)tetstata 

So 

Htitat3ts = ((xy)?)tetgtata 

Then 

Ht tatsts = Htgtstet, 

and Htjtatstg 

= Htgtsteta 

= ((xy)*)tetstata 

Then 

Ht totg3tg = ((xy)?)tet3tata 

Thus 

Htitatsts = Htet3teta 


wey Htztatets} 
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1 


Therefore The coset stabiliser N(:?38) = < xyx?y7!, xyx7ly7ixcly > 


The number of single right cosets in the double coset Htitgt3tgN = [1,2,3,8] is given by 


IN| __ 192 __ 
INLasey = “4 = 48 


The orbits of N38) on X = {1, 2, 3, 4, 5, 6, 7, 8} are {1,7,6,5} and {2,4,3,8}. 

We will multiply Ht)totstg by a representative of each orbit and determine its double 
coset. 

Choose 1 from {1,7,6,5} 

Ht totstgty 


= (yxy’xy—!)tatgtet7 

= H(tytotgtg) -¥™) e [1,2,3,5] 
Choose 8 from {2,4,3,8} 
Htiteat3tgtg 

= Ht, tot3(tg)? 

= Htj tots e [1,2,3] 


Cayley Diagram 


(1,2,3,1] 


Htytotsty 
1 


(1,2,3,7,1] 


Ht, totgtyt, 


(1,2,3,8] 


Htytotgtg 


Figure 5.17: Cayley Diagram of [*],[1],[1,2],[1,2,6],[1,2,3],[1,2,3,7],[1,2,3,5], [1,2,3,5,8] for 
Mj2:2 over ((4:27):S4) and (2°:(4:2)) 


Ninth Double Coset 


Ht; totgtiN = { H(tytat3t,)” | neN } = {Ht tatsty, Htatsteta,..., Htgtatets} 


The point-stabiliser 1, 2, 3, 1, N'*:*! is given by < 1 > 
But Ntitot3ty 

= Ntvttot7 

=(ty*xty—!x—tytx tty —!t)tstetgts 
=((yx)t  t7tgtgtzte)t5tetgts 

Also Ht; tat3ty 

= Htgtgtate 

= (x2y~ltx lty—ltx tx tty |t)tetgtate 
=((x?)titatetgtst4)tetgtate 

So 

Ht tot3t, = ((x?)trtotgtgtsta)tetgtats 
Then 

Htitotgt; = H(t totetgtsts)tetgtate 


Therefore The coset stabiliser N23) = < (xy)?, xy?xy > 
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The number of single right cosets in the double coset Htitgt3tiN = [1,2,3,1] is given by 


|N| = 19272 
[NG231] — 8 = 24 


The orbit of NG?) on X = {1, 2, 3, 4, 5, 6, 7, 8} is transitive therefore the orbit is 
{1,7,6,3,5,2,4,8}. We will multiply Htitgt3t; on the right by an orbit representative and 


determine its double coset. 

Choose 1 from the orbit {1,2,3,4,5,6,7,8} 
Htitet3tity 

= Htytet3(t1)? 

= Htjtetg € [1,2,3] 


Cayley Diagram 
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(1,2,3,1] 


Htytotgt, 


(1,2,3,7,1] 


Htytotstzty 


[1,2,3,8] 


Htytotats 


Figure 5.18: Cayley Diagram of [*], [1], [1,2], [1,2,6], [1,2,3], [1,2,3,7], [1,2,3,5], [1,2,3,5,8], 


Tenth Double Coset 


Htitotgt7t4N = { H(titotgtzta)” | ne N } = {Htytotgt7t4, Htotstetgty,..., Htgtatetsty} 
The point-stabiliser 1, 2, 3, 7, 4, N24 is given by < 1 > 
However Ht tatst7t4 

= Htststi tate 

=(y2x7ly! )totatet7t1 

Then Htjtatgt7t4 = (y?x ly —!)tatatet7ty 

Therefore 

Htitotst7t, = Htotatetty 

Also Ht tatst7t4 

= Htgtstitste 

= (yx)tgt5titste 

Then 

Ht totst7t, = (yx)tgtsti tt, 

Thus 

Ht tatst7t, = Atgtstitgt, 
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Therefore The coset stabiliser N(b23:7-4) = < xy?xy > 
The number of single right cosets in the double coset Ht; tgtgt7t~4N = [1,2,3,7,4] is given 


LN] = B02 = 
by twazs7ay = a4 = 8 


The orbit of N(}?:3:7-4) on X = {1, 2, 3, 4, 5, 6, 7, 8} is transitive so we have the orbit 
ql 25 8; Ay oe Oye: OP 

We will multiply Ht, tet3t7t, by an orbit representative and determine its double coset. 
Choose 4 from {1,2,3,4,5,6,7,8} 

Htytotstrtata 

= Htytet3t7(t4)? 

= Htitotgty € [1,2,3,7] 


Cayley Diagram 


24 


(1,2,3,1] 


Htytotst, 


(1,2,3,7,1] 


Ht, totstyt, 


[1,2,3,8] 


Htytotgtg 


Figure 5.19: Cayley Diagram of [*], [1], [1,2], [1,2,6], [1,2,3], [1,2,3,7], [1,2,3,5], [1,2,3,5,8], 
[1,2,3,1], [1,2,3,7,4] for My2:2 over ((4:27):S4) and (23:(4:2)) 


5.6 Sg, over S; and (5:4) 


We perform double coset enumeration of G over H = < (5:4), totst2 > and . We note 
that the order of H is 120 and (5:4) < H. We will prove that the progenitor 2*°:(5:4), 
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where 2*°:(5:4) = <x, y> and x ~ (1, 2, 3, 4, 5), y ~ (1, 2, 4, 3), factored by one relation 


is isomorphic to Sg. Let G & eee Thus we show G ~ Sg 


First double Coset 


HeN = {H(e)” | ne N} = {H} 

The coset stabiliser H = He = H. 

The number of single right cosets in the double coset HeN = [*] is given by a = Hea] 
The orbits of H on X = {1, 2, 3, 4, 5} is {1, 2, 3, 4, 5}. We will multiply H on the right 
by an orbit representative and determine its double coset. 

Choose 1 from {1, 2, 3, 4, 5} 


Ht; « [1] 


Cayley Diagram 


Second double coset 


Ht,;N = {H(t1)” | neN } — Hty, Hto, Htz, Hta, Hts 
The point-stabiliser 1, N! given by < (2, 4, 5, 3) > 


The coset stabiliser N“) = < (2, 4, 5, 3) >. 


The number of single right cosets in the double coset Ht;N = [1] is given by Neh] = ” 
= 


The orbits of NY on X = {1, 2, 3, 4, 5} are {1}, {2, 3, 4, 5}. We will multiply Ht; on 
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the right by a orbit representative and determine its double coset. 
Choose 1 from {1} 

Ht ty 

= H(t,)? 

=He[* 

Choose 2 from {2, 3, 4, 5} 

Ht ite 

We have the relation Htgtst2 = H conjugated by the permutation (1, 4, 5, 2) gives H(1, 
Ae 2 hi te tye 

= H(1, 4, 5, 2)tytety 

=> Htjto = Hty « [1] 

Then Htit2 = Ht; « [1] 


Cayley Diagram 


For DCE over N see CSUSB Thesis, February 2020, by Mayra McGrath. 
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Chapter 6 


Isomorphism Types 


6.1 (6:27):(7x3) 


Largest Normal Abelian Subgroup 


Given N, a transitive group on 42 letters, where N is generated by 

xx = (1, 26, 41)(2, 25, 42)(3, 27, 38)(4, 28, 37)(5, 30, 40)(6, 29, 39)(7, 12, 10)(8, 11, 
9)(13, 36, 23)(14, 35, 24)(15, 31, 19)(16, 32, 20)(17, 33, 22)(18, 34, 21), and 

yy = (1, 7, 20, 2, 8, 19)(3, 9, 21, 4, 10, 22)(5, 11, 24, 6, 12, 23)(13, 32, 29)(14, 31, 30)(15, 
34, 25)(16, 33, 26)(17, 36, 28)(18, 35, 27)(37, 38)(39, 40)(41, 42) 

We can see the normal lattice of N by using the magma code below: 

S:=Sym(42); 

xx:=S!(1, 26, 41)(2, 25, 42)(3, 27, 38)(4, 28, 37)(5, 30, 40)(6, 29, 39)(7, 12, 10)(8, 11, 
9)(13, 36, 23)(14, 35, 24)(15, 31, 19)(16, 32, 20)(17, 33, 22)(18, 34, 21): 

yy:=S!(1, 7, 20, 2, 8, 19)(3, 9, 21, 4, 10, 22)(5, 11, 24, 6, 12, 23)(13, 32, 29) (14, 31, 30)(15, 
34, 25)(16, 33, 26)(17, 36, 28)(18, 35, 27)(37, 38)(39, 40)(41, 42); 

N:=sub<S|xx,yy>; 

FN; 

504 

CompositionFactors(N); 

NL:= NormalLattice(N); 

NL; 


Normal subgroup lattice 
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[10] Order 504 Length 1 Maximal Subgroups: 6 7 8 9 


[ 9] Order 168 Length 
[ 8] Order 168 Length 
[ 7] Order 168 Length 
[ 6] Order 168 Length 


Maximal Subgroups: 5 
Maximal Subgroups: 4 5 
Maximal Subgroups: 5 
Maximal Subgroups: 5 


Pere 


[ 5] Order 56 Length 1 Maximal Subgroups: 3 
[ 4] Order 24 Length 1 Maximal Subgroups: 2 3 


[ 3] Order 8 Length 1 Maximal Subgroups: 1 


[ 2] Order 3 Length 1 Maximal Subgroups: 1 


[ 1] Order 1 Length 1 Maximal Subgroups: 


Next, we find the largest normal abelian subgroup of N, which can be found using the 
magma code: 

for i in [1..4NL] do if IsAbelian(NL|i]) then i; end if; end for; 

4 

From the above magma code we get NL[4] is the largest normal abelian subgroup. The 
order of NL[4] is 24 and the order of N is 504. N has no normal subgroup of order 24. 
Therefore, N is not a direct-product. Thus, N is an extension of NL[4] by a group, we’ll 
call q, where q = N/NL[4]. Next, we will check if N is a semi-direct product of q or a 
mixed extension of q. We will use the factors of the order of NL[4] to find the generators 
of a group isomorphic NL|4]. We can find the generators on magma by using the following 
code: 

Order (NL4); 

24 

Order (N); 

504 

IsIsomorphic(NL[4],AbelianGroup(GrpPerm, |6,2,2])); 

True 

Then NL/4] = 6: 2: 2 , where NL[A4] is generated by 

A ~ (1, 3, 6, 2, 4, 5)(7, 9, 12, 8, 10, 11)(13, 15, 17, 14, 16, 18)(19, 21, 24)(20, 22, 23)(25, 
28, 30, 26, 27, 29)(31, 34, 35)(32, 33, 36)(37, 39, 41)(38, 40, 42) 
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B ~ (18, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24)(25, 26)(27, 28)(29, 30)(37, 38)(39, 
40)(41, 42) 

C ~ (7, 8)(9, 10)(11, 12)(25, 26)(27, 28)(29, 30)(31, 32)(33, 34)(35, 36)(37, 38)(39, 
40) (41,42) 

Therefore we will consider A,B,C to be generators of NL/4]. Next we consider our q of 
order 21 = 73, where q is a group in two generator relations <d,e| d° , e? ,e7! d~t ee"! d 
ed! > Thus, the presentation of NL[4] is Group<a,b,c,d,ela®, b?, c?, (a,b), (a,c), (b,c), 
d®, e°, e-1d-te-1ded—!, a?=?, ac=?, b?=?7,b°=?, c#=?, c&=?> 


Semi-Direct Product of NL[4] by N/NL[4] 


Next, we raise A, B, and C by the d and e from q to find what combination of a, b, and c 


we have. So we have a?=?, b?=?,c7=?, a°=?, b°=?, and c°=?. However, by using magma 
we can confirm that a4 = a*b?c, a° = a*bc, b? = a®bc, b®° = a®b2c, c?= a®bc?, c& = 
a°bc?. We will include these in our presentation of G and verify it’s isomorphic to N to 
find the presentation of N. 

The following magma code: 

Group<a, b, c, d, e | a®, b?, c?, (a, b), (a, c), (b, c), d3, e®, e~td-te~!ded=!, a? = abc, 
a® = a“be, b? = a®b2c, b® = a®b2c, c?= a®bo2, c& = a®bc? > 

#G; 

504 

f,G1,k:=CosetAction(G,sub<G|Id(G)>); 

IsIsomorphic(G1,N); 

True 

Thus we have a true isomorphism that tells us that we have a semi-direct product. Now 
we need to consider how do we write our isomorphism. We do so, by looking at the order 
of NL[4] which was confirmed to us using Isomorphism of NL|4] in respects to group 
permutation to be 6:27. Next we look at the order of our q, which is of order 21 = 7x3 


thus we have the following isomorphism (6:27):(7x3). 


6.2 (21x3):12 


Largest Normal Abelian Subgroup 


Given N, a transitive group on 42 letters, where N is generated by 
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xx = (1, 17, 20, 28, 15, 10)(2, 18, 19, 30, 14, 11, 3, 16, 21, 29, 13, 12)(4, 26, 6, 27)(5, 


25)(7, 34, 32, 24, 37, 42, 8, 36, 31, 23, 38, 40)(9, 35, 33, 22, 39, 41), and 


yy = (1, 22, 3, 23)(2, 24)(4, 33, 28, 19, 34, 39, 5, 32, 29, 20, 35, 38)(6, 31, 30, 21, 36, 
37)(7, 40, 14, 16, 27, 12)(8, 42, 15, 17, 26, 11, 9, 41, 13, 18, 25, 10). 


We can see the normal lattice of N by using the magma code below: 


S:=Sym(42); 
xx:=$!(1, 17, 20, 28, 15, 10)(2, 18, 19, 30, 14, 11, 3, 16, 21, 29, 13, 12)(4, 26, 6, 27)(5, 
25)(7, 34, 32, 24, 37, 42, 8, 36, 31, 23, 38, 40)(9, 35, 33, 22, 39, 41): 
yy:=S!(1, 22, 3, 23)(2, 24)(4, 33, 28, 19, 34, 39, 5, 32, 29, 20, 35, 38)(6, 31, 30, 21, 36, 


37)(7, 40, 14, 16, 27, 12) (8, 42, 15, 17, 26, 11, 9, 41, 13, 18, 25, 10); 
N:=sub<S|xx,yy>; 


iN; 
756 


CompositionFactors(N); 


NL:= NormalLattice(N); 


NL; 


Normal subgroup 


lattice 


Eee 


Order 756 


Order 378 
Order 252 


Order 189 
Order 126 


Order 63 
Order 18 


Order 21 
Order 9 


Order 7 


Order 1 


Maximal 


Maximal 
Maximal 


Maximal 
Maximal 


Maximal 
Maximal 


Maximal 
Maximal 


Maximal 


Subgroups: 


Subgroups: 
Subgroups: 


Subgroups: 
Subgroups: 


Subgroups: 
Subgroups: 


Subgroups: 2 


Subgroups: 


Subgroups: 


Length 1 Maximal Subgroups: 


10 


Next, we find the largest normal abelian subgroup of N, which can be found using the 
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magma code: 

for i in [1..4NL] do if IsAbelian(NL|i]) then i; end if; end for; 

6 

From the above magma code we get NL[6] is the largest normal abelian subgroup. The 
order of NL|6] is 63 and the order of N is 756. N has no normal subgroup of order 12. 
Therefore, N is not a direct-product. Thus, N is an extension of NL[6] by a group, we’ll 
call q, where q = N/NL[6] and q is of order 12. Next, we will check if N is a semi-direct 
product of q or a mixed extension of q. We will use the factors of the order of NL[6] to 
find the generators of a group isomorphic NL[6]. We can find the generators on magma 
by using the following code: 

Order (NL6); 

63 

Order (N); 

756 

X:=[21,3]; Islsomorphic(NL6,AbelianGroup(GrpPerm,X)); 

true 

for g,h in NL6 do if Order(g) eq 21 and Order(h) eq 21 and NL6 eq sub<NL6|g,h> then 
A:=g; B:=h; end if; end for; 

Then NL[6] ~ 12 x 12, where NL[6] is generated by A ~(1, 37, 32, 25, 21, 13, 9, 2, 38, 
33, 27, 19, 15, 7, 3, 39, 31, 26, 20, 14, 8)(4, 42, 34, 29, 23, 18, 11)(5, 41, 35, 28, 22, 17, 
10)(6, 40, 36, 30, 24, 16, 12) and B~ (1, 13, 27, 39, 8, 21, 33, 3, 14, 25, 38, 7, 20, 32, 2, 
15, 26, 37, 9, 19, 31)(4, 17, 30, 42, 10, 24, 34, 5, 16, 29, 41, 12, 23, 35, 6, 18, 28, 40, 11, 
22, 36). We also have q to have the following two generators c ~ (1, 2, 4, 6, 8, 10, 12, 3, 
5, 7,9, 11) and d ~ (1, 3, 4, 7, 8, 11, 12, 2, 5, 6, 9, 10). We will raise A and B to powers 
of c and d such that we have a°=?, b°=?, a‘=?, b’=?. Thus, the presentation of NL[6] 
is G<a,b,c>:=Group<a,b,c|a7!,b®,a° = a, cl?, a° = ?, b® = ?>; 

Semi-Direct Product of NL[6] by N/NL[6] 

Next, we have to conjugate A and B by C. We find that c!?, a° = a!’b, b° = a’b. We 


will include these in our presentation of G and verify it is isomorphic to N to find the 
presentation of N. 
The following magma code: 


G<a,b,c>:=Group<a,b,cla?!, b?, a = a, c!2, a® = a!"b, b° = a” b> 
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#G; 

756 

f,G1,k:=CosetAction(G,sub<G|Id(G)>); Islsomorphic(G1,N); 

true 

Thus N is a semi direct product of (21x3):12 and the presentation of N is: 
G <a, b, c>:=Group<a, b, c | a71, b?, a? = a, cl’, a® = alb, b® = a’b> 


6.3 7xSs5 


Largest Normal Abelian Subgroup 

Given N, a transitive group on 42 letters, where N is generated by xx = (1, 20, 39, 15, 
35, 12, 26, 2, 22, 38, 16, 36, 10, 25, 6, 19, 37, 18, 32, 8, 27, 3, 21, 42, 14, 34, 7, 29, 4, 24, 
40, 13, 33, 9, 30, 5, 23, 41, 17, 31, 11, 28) and yy = (1, 19, 41, 18, 33, 11, 26, 3, 20, 42, 
17,39, 10, 29,2,24, 39, 16; 32,09, 25,5, 22,37, 14. 31, 8, 28, 6;.21,40, 15,34,'12,.27, 4, 
23, 38, 13, 36, 7, 30) 

We can see the normal lattice of N by using the magma code below: 

S:=Sym(42); 

soe =S!1(1, 20, 39).15,35) 12, 26.2, 29) 38,16, 36;.10;:25, 6,19, 87, 18.32, 8. :27,°35 21, 
42, 14, 34, 7, 29, 4, 24, 40, 13, 33, 9, 30, 5, 23, 41, 17, 31, 11, 28); 

yy:=S!(1, 19, 41, 18, 33, 11, 26, 3, 20, 42, 17, 35, 10, 29, 2, 24, 39, 16, 32, 9, 25, 5, 22, 
37, 14, 31, 8, 28, 6, 21, 40, 15, 34, 12, 27, 4, 23, 38, 13, 36, 7, 30); 

N:=sub<S|xx,yy>; 

#N; 

840 

NL:= NormalLattice(N); 

NL; 


Normal subgroup lattice 


[6] Order 840 Length 1 Maximal Subgroups: 4 5 


[5] Order 420 Length 1 Maximal Subgroups: 2 3 
[4] Order 120 Length 1 Maximal Subgroups: 3 
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[3] Order 60 Length 1 Maximal Subgroups: 1 
[2] Order 7 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


Next, we find the largest normal abelian subgroup of N, which can be found using the 
magma code: 

for i in [1..4NL] do if IsAbelian(NL|i]) then i; end if; end for; 

2 

From the above magma code we get NL[2] is the largest normal abelian subgroup. The 
order of NL[2] is 7 and the order of N is 840. N has no normal subgroups of order 120. 
Therefore, N is not a direct-product. Thus, N is an extension of NL[2] by a group, we’ll 
call q, where q = N/NL[2]. Next, we will check if N is a semi-direct product of q or a 
mixed extension of q. We will use the factors of the order of NL[2] to find the generators 
of a group isomorphic NL[2]. We can find the generators on magma by using the following 
code: 

Order (NL2); 

7 

Order (N); 

X:=[7]; Islsomorphic(NL2,AbelianGroup(GrpPerm,X)); 

True 

Then NL[2] is generated by A ~ (1, 26, 10, 32, 14, 40, 23)(2, 25, 8, 34, 13, 41, 20)(3, 29, 
9, 31, 15, 38, 19)(4, 30, 11, 35, 16, 37, 21)(5, 28, 12, 36, 18, 42, 24)(6, 27, 7, 33, 17, 39, 
22). We also have q which is of order 120 and is isomorphic to Ss and has the following 
generators d ~ (2, 3, 5, 4, 6, 8)(7, 10, 9) and e ~ (1, 2, 4)(3, 5, 7, 8, 6, 9). Next we will 
raise A with d and e. Thus, the presentation of NL[2] is: 

G<a,d,e>:= Group < a,d,e |a’,d® , e& , (e-14-1)° , (e-14)° seo gd te do de 
ded? at =?,a& =? > 


Semi-Direct Product of NL[2] by N/NL[2] 


We now have the following presentation of G and verify it’s isomorphic to N to find the 
presentation of N. The following magma code: 


G<a,d,e>:= Group < a,d,e |a’,d® , e& , (e-1¢-1)8 , (e-14)° ere ed ae ee 
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840 

f,G1,k:=CosetAction(G,sub<G|Id(G)>); Islsomorphic(G1,N); 

Thus, N is a semi direct product of 7xS5 and the presentation of N is G<a,d,e>:= Group 
< a,d,e | a7,d® , e& , (e~!d-1)® , (e“!a)* , e Sid herd - ded? ed > at = B. 


aja > 


6.4 (2°:(3x7)) 


Largest Normal Abelian Subgroup 

Given N, a transitive group on 42 letters, where N is generated by xx= (1, 3, 6, 2, 4, 
5)(7, 10, 11)(8, 9, 12) (13, 16, 17, 14, 15, 18)(19, 22, 24)(20, 21, 23) (25, 27, 30)(26, 28, 
29)(31, 34, 35, 32, 33, 36) (37, 40, 42, 38, 39, 41) and yy = (1, 18, 27, 40, 8, 19, 34, 2, 
17, 28, 39, 7, 20,33)’ (3, 14, 29, 41, 10,22, 35) (4, 13, 30;-42, 9,21, 36) (6, 15,-26,-37, 11, 
23, 31, 6, 16, 25, 38, 12, 24, 32) 

We can see the normal lattice of N by using the magma code below: 

S:=Sym(42); 

xx= (1, 3, 6, 2, 4, 5)(7, 10, 11)(8, 9, 12) (13, 16, 17, 14, 15, 18)(19, 22, 24)(20, 21, 23)(25, 
27, 30) (26, 28, 29)(31, 34, 35, 32, 33, 36)(37, 40, 42, 38, 39, 41) 

yy = (1, 18, 27, 40,8, 19:34. 2, 17,28; 39,. 7; 20, 33) (3; 14,29, 41, 10,22; 35)(4, 13,30, 
42, 9, 21, 36) (5, 15, 26, 37, 11, 23, 31, 6, 16, 25, 38, 12, 24, 32) 

N:=sub<S|xx,yy>; 

#N; 

672 

NL:= NormalLattice(N); 

NL; 


Normal subgroup lattice 


[9] Order 672 Length 1 Maximal Subgroups: 7 8 


[8] Order 224 Length 1 Maximal Subgroups: 
[7] Order 96 Length 1 Maximal Subgroups: 


& Ol 
a oO 
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[6] Order 32 Length 1 Maximal Subgroups: 2 3 
[5] Order 56 Length 1 Maximal Subgroups: 3 


[4] Order 12 Length 1 Maximal Subgroups: 2 
[3] Order 8 Length 1 Maximal Subgroups: 1 


[2] Order 4 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


Next, we find the largest normal Abelian subgroup of N, which can be found using the 
magma code: 

for i in [1..44NL] do if IsAbelian(NLi]) then i; end if; end for; 

6 

From the above magma code we get NL[6] is the largest normal abelian subgroup. The 
order of NL|6] is 32 and the order of N is 672. N has no normal subgroup of order 21. 
Therefore, N is not a direct-product. Thus, N is an extension of NL[6] by a group, we’ll 
call q, where q = N/NL[6]. Next, we will check if N is a semi-direct product of q or a 
mixed extension of q. We will use the factors of the order of NL[6] to find the generators 
of a group isomorphic NL[6]. We can find the generators on magma by using the following 
code: 

Order (NL6); 

32 

Order (N); 

X:=[2,2,2,2,2]; Islsomorphic(NL6,AbelianGroup(GrpPerm,X)); 

True 

for g, h, i, j, k in NL6 do if Order(g) eq 10 and Order(h) eq 10 and NL6 eq sub<NL6lg, 
h, i, j, k> then A:=g; B:=h; C:=i; D:=j; E:=k; end if; end for; 

Then NL[6] is generated by: 

A w (3, 4)(5, 6)(9, 10)(11, 12)(13, 14)(15, 16)(21, 22)(23, 24)(25, 26)(29, 30)(31, 32) (35, 
36) (37, 38)(41, 42) 

B ~ (3, 4)(9, 10)(15, 16)(17, 18)(21, 22)(25, 26)(27, 28)(31, 32)(33, 34)(41, 42) 

C ~ (5, 6)(11, 12)(15, 16)(19, 20)(21, 22)(25, 26)(33, 34)(35, 36)(39, 40)(41, 42) 

D ~ (3, 4)(5, 6)(7, 8)(13, 14)(15, 16)(21, 22)(23, 24)(27, 28)(33, 34)(39, 40) 
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E ~ (1, 2)(5, 6)(7, 8)(11, 12)(15, 16)(17, 18)(19, 20)(23, 24)(25, 26)(27, 28)(31, 32)(33, 
34) (37, 38)(39, 40) 

Next we consider our q, where our q is of order 21 = 7x3, and is generated by f ~ (1, 2, 
4)(3, 5, 7)(6, 8, 10)(9, 11, 13)(12, 14, 16)(15, 17, 19)(18, 20, 21) and g ~ (1, 3, 6, 9, 12, 
15, 18)(2, 5, 8, 11, 14, 17, 20)(4, 7, 10, 13, 16, 19, 21). Thus the presentation of NL|6] is: 
G<a,b> = Group <a? , (a, b) , b>? > 

Semi-Direct Product of NL[6] by N/NL[6] 

Next, we have to conjugate A, B, C, D, E by f and g. We find that 

al = a?b2c?d?e, 

al = ab?c7d?e?, 

bf = abc?d?e?, 

bY = abcde, 

cl = a?b?cd?e, 

c9 = a*bcd?e, 

df = ab?c?de, 

d9 = abc?d’e, 

ef = abc?d7e, 

e9 = a*b?c7d?e 

We will include these in our presentation of G and verify it is isomorphic to N to find the 
presentation of N. The following magma code: 

G<a, b, c, d, e, f, g>:=Group < a, b, c, d, e, f, g | a”, b?, 

Creek, 

(a,b), (a,c), (a,d), (a,e), (b,c), (bd), (d,e), (¢,4), 

(ce), # , (f, g), 


al = a*bc?d?e, 
ad = ab*c2d7e?, 
bf = abc?d?e?, 
bY = a’bcde, 
cf = a*b?cd?e, 
cI = a*bcd?e, 


df = ab?c?de, 
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d9 = abc?d’e, 

ef = abc?d7e, 

ef =ab?e"de>: 

#G; 

672 

f,G1,k:=Coset Action(G,sub<G|Id(G)>); 
IsIsomorphic(G1,N); 

True 

Thus, N is a semi direct product of N~ (2°:(3x7)) and the presentation of N is: 
G<a, b, c, d, e, f, g>:=Group< a, b, c, d, e, f, g | a”, b?, 
Cd? 67, 

(a,b), (a,c), (a,d), (a,e), (b,c), (b,d), (d,e), (¢,4), 
(c,e),f , (8), 

ae 

al = a?b?c?d?e, 

aI = ab?c7d?e?, 

bf = abc?d?e?, 

bY = abcde, 

cl = a?b?cd?e, 

cI = a*bcd?e, 

df = ab?c?de, 

d9 = abc?d’e, 

ef = abc?d7e, 


ef = a2b2c?d2e > 


6.5 14:3 


Largest Normal Abelian Subgroup 

Given N, a transitive group on 42 letters, where N is generated by: 

xx= (1, 19, 42)(2, 20, 41)(3, 21, 39)(4, 22, 40)(5, 24, 38)(6, 23, 37)(7, 26, 36)(8, 25, 35)(9, 
27, 34)(10, 28, 33)(11, 16, 31)(12, 15, 32)(13, 18, 30)(14, 17, 29), 

yy = (1, 32, 23)(2, 31, 24)(3, 29, 26)(4, 30, 25)(5, 42, 27)(6, 41, 28)(7, 40, 15)(8, 39, 
16)(9, 37, 17)(10, 38, 18)(11, 36, 19)(12, 35, 20)(13, 34, 21)(14, 33, 22) 
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We can see the normal lattice of N by using the magma code below: 
S:=Sym(42); 

xx:=S!(1, 19, 42)(2, 20, 41)(3, 21, 39)(4, 22, 40)(5, 24, 38)(6, 23, 37)(7, 26, 36)(8, 25, 
35)(9, 27, 34)(10, 28, 33)(11, 16, 31)(12, 15, 32)(13, 18, 30)(14, 17, 29); 

yy:=S!(1, 32, 23)(2, 31, 24)(3, 29, 26)(4, 30, 25)(5, 42, 27)(6, 41, 28)(7, 40, 15)(8, 39, 
16)(9, 37, 17)(10, 38, 18)(11, 36, 19)(12, 35, 20)(13, 34, 21)(14, 33, 22); 
N:=sub<S|xx,yy>; 

#N; 

588 

NL:= NormalLattice(N); 

NL; 

Normal subgroup lattice 


[9] Order 588 Length 1 Maximal Subgroups: 8 
[8] Order 196 Length 1 Maximal Subgroups: 5 6 7 


[7] Order 28 Length 1 Maximal Subgroups: 3 4 
[6] Order 28 Length 1 Maximal Subgroups: 2 4 


[5] Order 49 Length 1 Maximal Subgroups: 2 3 
[4] Order 4 Length 1 Maximal Subgroups: 1 


[3] Order 7 Length 1 Maximal Subgroups: 1 
[2] Order 7 Length 1 Maximal Subgroups: 1 


[1] Order 1 Length 1 Maximal Subgroups: 


Next, we find the largest normal Abelian subgroup of N, which can be found using the 
magma code: 

for i in [1..44NL] do if IsAbelian(NL|i]) then i; end if; end for; 

8 

From the above magma code we get NL[8] is the largest normal abelian subgroup. The 
order of NL[8] is 196 and the order of N is 588. N has no normal subgroup of order 3. 
Therefore, N is not a direct-product. Thus, N is an extension of NL[8] by a group, we’ll 
call q, where q = N/NL[8]. Next, we will check if N is a semi-direct product of q or a 
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mixed extension of q. We will use the factors of the order of NL[8] to find the generators 
of a group isomorphic NL[8]. We can find the generators in magma using the following 
code: 

Order (NL[8]); 

196 

Order (N); 

X:=[14,14]; Islsomorphic(NL8,AbelianGroup(GrpPerm,X)); 

True 

for g,h in NL8 do if Order(g) eq 14 and Order(h) eq 14 and NL8 eq sub<NL8|g,h> then 
A:=g; B:=h; end if; end for; 

Then NL[8] is generated by: 

A ~ (15, 25, 21, 17, 28, 24, 19)(16, 26, 22, 18, 27, 23, 20)(29, 39, 35, 32, 42, 38, 33)(30, 
40, 36, 31, 41, 37, 34) 

B ~ (1, 10, 3, 12, 5, 14, 8)(2, 9, 4, 11, 6, 13, 7)(15, 24, 17, 25, 19, 28, 21)(16, 23, 18, 26, 
20, 27, 22)(29, 32, 33, 35, 38, 39, 42)(30, 31, 34, 36, 37, 40, 41) 

C ~ (1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, 14)(15, 28, 25, 24, 21, 19, 17)(16, 27, 26, 
23, 22, 20, 18)(29, 41, 39, 37, 35, 34, 32, 30, 42, 40, 38, 36, 33, 31) 

D ~ (15, 18, 19, 22, 24, 26, 28, 16, 17, 20, 21, 23, 25, 27)(29, 31, 33, 36, 38, 40, 42, 30, 
32, 34, 35,37, 39,41) 

We also consider our q, with is of order 3 and has the following generators d ~ (1, 2, 3) 
and e ~ (1, 3, 2). 

Thus the presentation of NL[8] is: 

G<a,b> = Group < b=! a7! , b=? > 

Semi-Direct Product of NL[8] by N/NL[8] 

Next,we will conjugate A and B by d 

A = a7bt 

pease 

We will include these in our presentation of G and verify it is isomorphic to N to find the 
presentation of N. The following magma code: 


G<4.b; d, 6S'=Croup <a, b-d,6|'a*, bb; @, b),e- ded at See ob? Sab SS 
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2% 0832)) aw 8 
6.6 Mn = tei ae 27) Sa 


We will work with the following group 


Groupsx, y¥,70 Sa" 3 Gay Oe ORO ey ey ee Gey ea 


(tt®)? = (xy x y7? xy), (xyt”)° 
where G is of order 192, and has x = (1, 8)(2, 7)(3, 6)(4, 5)(9, 12)(10, 11) and y = (1, 6, 
7, 12)(2, 11)(3, 10, 9, 4)(5, 8) with the goal to find the isomorphism type of this group. 


‘x y)), 


We will begin by looking at the normal lattice of our G, 


Normal subgroup lattice 


[8] Order 192 Length 1 Maximal Subgroups: 7 
[7] Order 96 Length 1 Maximal Subgroups: 6 
[6] Order 32 Length 1 Maximal Subgroups: 3 4 5 


[5] Order 8 Length 1 Maximal Subgroups: 2 
[4] Order 8 Length 1 Maximal Subgroups: 2 
[3] Order 8 Length 1 Maximal Subgroups: 2 


[2] Order 2 Length 1 Maximal Subgroups: 1 


[1] Order 1 Length 1 Maximal Subgroups: 


Our objective after analyzing our normal lattice of G to is find the largest normal abelian 
subgroup of G, 

for i in [1..44NL] do if IsAbelian(NL|i]) then i; end if;end for; 

5 

We find 5 to be the largest normal abelian subgroup, which we will denote as NL[5]. Next 
NL[5] is of order 8 and is generated by < (1, 26)(2, 15)(3, 22)(4, 29)(5, 19)(6, 14)(7, 8)(9, 
17)(10, 31)(11, 21)(12, 24)(13, 18)(16, 30)(20, 25)(23, 27)(28, 32), (1, 32)(2, 30)(3, 25)(4, 
21)(5, 18)(6, 31)(7, 23)(8, 27)(9, 12)(10, 14)(11, 29)(13, 19)(15, 16)(17, 24)(20, 22)(26 
28), (1, 31)(2, 25)(3, 30)(4, 19)(5, 29)(6, 32)(7, 24)(8, 12)(9, 27)(10, 26)(11, 18)(13 
21)(14, 28)(15, 20)(16, 22)(17, 23) > we should also record that the order of our G is so 
far 2? due to the permutations of NL[5] are each of order 2. We will use the following 


code to confirm with magma that NL[5] is isomorphic to the group permutation 2° 
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IsIsomorphic(NL[5],AbelianGroup(GrpPerm, |2,2,2])); 

True 

Next we will investigate our q = G/NL[5], where q is of order 24 and is generated by < 
(3, 4), (2, 3), (1, 2)(3, 4)>. We will further investigate q, and look at the normal lattice 
of q 


Normal subgroup lattice 


[4] Order 24 Length 1 Maximal Subgroups: 3 
[3] Order 12 Length 1 Maximal Subgroups: 2 


[2] Order 4 Length 1 Maximal Subgroups: 1 


[1] Order 1 Length 1 Maximal Subgroups: 


We then will look for the largest normal abelian subgroup which we find to be nl[2] and 
nl[2] is of order 4 and generated by <(1, 2)(3, 4), (1, 4)(2, 3)>. Then we apply the 
following magma code to confirm that nl{2] is isomorphic to the group permutation 2. 
IsIsomorphic(nl[2],A belianGroup(GrpPerm,|4])); 

True 

However, we know that q is of order 24, therefore we are still missing an order of 6. Thus 
we will continue our search with qq = q/nl[2], where qq is the quotient group of q with 


respects to nl[2]. We find that qq is of order 6 and has the following composition factors 


G 
| Cyclic(2) 


| <Cyclie(s) 
1 


Thus we have the following isomorphism for G ~ (23:(27:(3:2))). 

Then since G ~ (23):((27):(3:2)) then we write (23):((27):(3:2)) = (23):([(27):3]:2) = 
(2? yi 2232) S Oe And) = 0? Ga 

Next we will investigate our N where N is of order 48 and is generated by x ~ (1, 8)(2, 
7)(3, 6)(4, 5)(9, 12)(10, 11) and y ~ (1, 6, 7, 12)(2, 11)(3, 10, 9, 4)(5, 8). We will now 
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look at the normal lattice of N 


Normal subgroup lattice 


[9] Order 48 Length 1 Maximal Subgroups: 6 7 8 
[8] Order 24 Length 1 Maximal Subgroups: 5 

[7] Order 24 Length 1 Maximal Subgroups: 5 

[6] Order 24 Length 1 Maximal Subgroups: 4 5 


[5] Order 12 Length 1 Maximal Subgroups: 3 
[4] Order 8 Length 1 Maximal Subgroups: 2 3 


[3] Order 4 Length 1 Maximal Subgroups: 1 


[2] Order 2 Length 1 Maximal Subgroups: 1 


[1] Order 1 Length 1 Maximal Subgroups: 


Next we will find the largest normal abelian subgroup of the normal lattice of N 

for i in [1..44NL] do if IsAbelian(NLi]) then i; end if;end for; 

4 

we find to be NL[4] to be the largest normal abelian subgroup of N, where NL[4] is of 
order 8 and is generated by < (3, 9)(6, 12), (2, 8)(3, 9)(5, 11)(6, 12), (1, 7)(3, 9)(4, 
10)(6, 12)>. By looking at the permutations NL|4] produces we can see there are three 
permutations of order two. We will use the following magma code to confirm if NL[4] is 
isomorphic to 2°. 

IsIsomorphic(NL[4],AbelianGroup(GrpPerm, |2,2,2])); 

True 

Thus NL[4] ~ 2°. Next we will investigate q = N/NL[4], where q is of order 6, generated 
by < (2, 3), (1, 2)> and has the following composition factor. 


G 
| -Cyelic(2) 


[i =Gyerre ts) 
1 


We will continue our investigation by looking at the normal lattice of q, which we will 
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denote as nl. 


Normal subgroup lattice 


[3] Order 6 Length 1 Maximal Subgroups: 2 
[2] Order 3 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


Next we will use the following code to find the largest normal abelian subgroup of q. 
for i in [1..#nl] do if IsAbelian(nl[i]) then i; end ifjend for; 

2 

We find that the largest normal abelian subgroup of q to be nl[2]. Next we find nl{2] is of 
order 3 and is generated by <(1, 3, 2)> then this indicates to use that nl{2] is isomorphic 
to the group permutation 3, we will confirm this using magma. 
IsIsomorphic(nl[2],AbelianGroup(GrpPerm,|3])); 

True 

However, by the composition factor of q we should notice that we are missing a cyclic 
group of 2. Therefore we investigate even further by looking at qq = q/nl[2] which is the 
quotient group in respects to q and nl[2] which we find qq to be of order 2 and generated 
by < (1, 2)>. We check with magma to confirm if qq is isomorphic to cyclic group(2) 
IsIsomorphic(qq,CyclicGroup(2)); 

True 


Thus we have the isomorphism type of N, where N ~ (2°):(3:2). 


6.7 ari*:3:Ae) ~ 2:A, 


((ay)2)t@ye by Tey 22))10 (a 3y)tla Ly-lg-ly-ly 1))10 


We will investigate the following group G = Group<x,y,t| y> , yy? x y 2 xt, (xy 


(oN RY ey ay ere ey oe OP a a) ey 
) 


x)?), (Gey xy? xpplevenetve e(leve YY, (((x y)?)sleve ty 'ev 2) )10 
(x73 y)t@ ly ety te") 10 & where G is of order 11520. To find what G is isomorphic 


r 


to, we will begin by looking at the normal lattice of G with the goal of finding the largest 


normal abelian subgroup of G. 
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Normal subgroup lattice 


[5] Order 11520 Length 1 Maximal Subgroups: 3 4 


[4] Order 5760 Length 1 Maximal Subgroups: 2 


[3] Order 32 Length 1 Maximal Subgroups: 2 
[2] Order 16 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


From the normal lattice of G we find then use the following code to find the largest normal 
abelian subgroup. 

for i in [1..44NL] do if IsAbelian(NLi]) then i; end if;end for; 

ie eee 

We have following abelian subgroups of G, 1, 2, and 3. However, since 3 is the largest 
number we will use 3 as our largest normal abelian subgroup which we will denote as 


NL[3]. We find the generators of NL[3] is of order 32 and NL/3] = < (1, 6)(2, 3)(4, 


(23 
25, 30), (1, 15)(2, 25)(3, 30)(4, 7)(5, 28)(6, 20)(8, 13)(9, 24)(10, Ait tid 
16, 19)(21, 23)(22, 26)(27, 29)(31, 32), (1, 10)(2, 5)(3, 24)(4, 21)(6, 14)(7, 23)(8, 
11)(9, 30)(12, 13)(15, 18)(16, 22)(17, 20)(19, 26)(25, 28)(27, 31)(29, 32), (1, 2)(3, 6)(4, 
8)(5, 10)(7, 13)(9, 17)(11, 21)(12, 23)(14, 24)(15, 25)(16, 27)(18, 28)(19, 29)(20, 30)(22, 
31)(26, 32), (1, 26)(2, 32)(3, 21)(4, 24)(5, 29)(6, 11)(7, 9)(8, 14)(10, 19)(12, 20)(13, 
17)(15, 22)(16, 18)(23, 30)(25, 31)(27, 28) >. Since NL[3] has five permutations of order 
2 we can write NL[3] ~ 2°. We will use magma to confirm that NL[3] is isomorphic to 
the group permutation 2°. 
IsIsomorphic(NL[3],AbelianGroup(GrpPerm, |2,2,2,2,2])); 
True 
Next we will investigate q = G/NL[3] and the transversal of (NL[3],G). First q, we find 
that q is of order 360 is generated by < (1, 2, 3, 5)(4, 6), (2, 4, 5, 3, 6)>. We then will 
investigate the composition factors of q. 


G 
| Alternating (6) 
Hl 
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Therefore since the composition factors of q is Ag we check with magma to confirm that 
q is isomorphic to Ag. 

IsIsomorphic(q,Alt(6)); 

True 

Therefore we find the isomorphism of G to be G ~ (2°:Ag). 

Next we will investigate our N, where our N is of order 1080 and is generated by x ~ (1, 
13, 2, 11)(3, 9, 10, 7)(4, 6, 8, 5)(12, 16, 14, 15) and y ~ (1, 4, 15, 10)(2, 5, 9, 16)(6, 11, 
7, 14)(8, 12). We will begin by looking at the normal lattice of N 


Normal subgroup lattice 


[3] Order 1080 Length 1 Maximal Subgroups: 2 
[2] Order 3 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


Next will now look for the largest normal abelian subgroup in our normal lattice of N 
for i in [1..44NL] do if IsAbelian(NL|i]) then i; end if;end for; 

2 

We are given that NL[2] is the largest normal abelian subgroup of N. Then NL[2] is 
generated by the following < (1, 3, 4)(2, 6, 7)(5, 8, 10)(9, 11, 13)(12, 14, 16)(15, 17, 18)> 
and is of order 3. By looking at the only permutation of NL[2] to be of order 3 we can 
write NL[2] isomorphic to the group permutation 3. Therefore, we will use the following 
code in magma to confirm, 

IsIsomorphic(NL[2],AbelianGroup(GrpPerm,|[3])); 

True 

Since magma gave us true we can write NL[2] ~ 3. Next we will investigate q = N/NL|2], 
where q is of order 360 and generated by <(1, 2, 3, 5)(4, 6), (2, 4, 5, 3, 6)>. We will now 


look at the composition factors of q. 


G 
| Alternating (6) 
1 


We can see by the composition factor of q that the image q produces is Ag therefore, we 


will use magma to confirm if q is isomorphic to Ag. 
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IsIsomorphic(q,Alt(6)); 
True 


Thus our isomorphism for N is N ~ 3:Ag. 


6.8 2PP23(2?s Ag) ~V Jo 


(cy~2xry)®tototististate = 


We will find the isomorphism type of our group 
2 


Group<x,y,t]x"? , y®, (xy? x)? (xy? x?)?,, yt x?) (xyex ty t,x ty? x 
an a ee = a 6 

VRS ge re yey ei), (Gey ee eS 

where our N is of order 1920. We will proceed by analyzing our normal lattice of our N, 

where we will look for the largest normal abelian subgroup. 


Normal subgroup lattice 


[4] Order 1920 Length 1 Maximal Subgroups: 3 
[3] Order 32 Length 1 Maximal Subgroups: 2 
[2] Order 2 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


We would like to know what is the largest normal abelian subgroup of N. To do so we 
will use the following code in magma. 

for i in [1..44NL] do if IsAbelian(NLi]) then i; end if;end for; 

2 

In the normal lattice of N, we have 2 to be the largest normal abelian subgroup, which 
we will label NL[2]. Our NL[2] is of order 2 and is generated by < Identity, (1, 2)(3, 4)(5, 
6)(7, 9)(8, 10)(11, 14)(12, 15)(13, 16)(17, 22)(18, 23)(19, 24)(20,25)(21, 26)(27, 28) (29, 
30)(31, 32)>. By the generators of NL[2] we see that there is only one permutation that is 
of order 2, therefore we can write NL[2] isomorphic to the group permutation 2. However, 
we need to use magma to confirm that we are correct. 
IsIsomorphic(NL[2],AbelianGroup(GrpPerm, |2])); 

True 

Therefore we can write NL[2] ~ 2. Next will look at our q = N/NL[2], where q is of order 
960 and is generated by < (2, 3, 4, 6, 9)(5, 8, 12, 15, 10)(7, 11, 14, 16, 13), (1, 2)(3, 5)(4, 
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7, 9, 14, 6, 10)(8, 13, 11, 15, 16, 12) >. However, before we continue let us look at the 


composition factors of q. We have 


: Alternating (5) 
| Cyclic(2) 

| -Cyelae@) 

| Cyclic(2) 

| Cyclic(2) 

1 


Since there is an As contained in the composition factors of q as well as a string of 


cyclic(2) we need to investigate q further by looking at the normal lattice of q. 


Normal subgroup lattice 


[3] Order 960 Length 1 Maximal Subgroups: 2 
[2] Order 16 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


Next we need to find the largest normal abelian subgroup of q. 

for i in [1..#nl] do if IsAbelian(nl[i]) then i; end if;end for; 

2 

Since we find that 2 is the highest abelian group of q, we will denote 2 as nl[2]. Now nl[2] 
is generated by < (1, 2)(3, 5)(4, 14)(6, 7)(8, 15)(9, 10)(11, 12)(13, 16), (1, 3)(2, 5)(4, 8)(6, 
16)(7, 13)(9, 11)(10, 12)(14, 15), (1, 4)(2, 14)(3, 8)(5, 15)(6, 12)(7, 11)(9, 13)(10, 16), 
(1, 6)(2, 7)(3, 16)(4, 12)(5, 13)(8, 10)(9, 15)(11, 14)> since there are four permutations 
of order 2 in nl[2] we can write nl[2] is isomorphic to the group permutation 24. But we 
need to confirm with magma if this is correct. 

IsIsomorphic(nl{2],A belianGroup(GrpPerm,|2,2,2,2])); 

True 

Therefore we can write nl[2] ~ 24. Now notice how As is not apparent in the isomorphism 


of nl{2] this means we must investigate even further with qq that is the quotient group of 
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q with respects to nl[2]. We find that qq = q/nl[2] is of order 60 and has the following 
composition factor 
G 


| Alternating (5) 
al 


To confirm that q is isomorphic to As we use the following code in magma 
IsIsomorphic(q,Alt(5)); 
True 


Thus we have the following semi direct product 2°?:(2°:As5). 


6 9 9*110- PSL (2,11) 


YM 
(zy-taylay-leyry-lryx)tagtiostes 12 


We will determine the isomorphism type of the following group 


-1 11 
r) 


Group<xy,t| 297; G bax)’, Gy) 


(yxyxyxy lxylxy7tx)?, 


t?, (t.xyxyxy” 'xy7'x), 
(t,xy~!xy~!xyxy~lxytxyxy), 


xy~lxy7lxy~lxyxy7!xyx)t@ yey ey 
Y xy 


dl. 


cyryxryL) 3 > 
where our N is of order 660. We will proceed by analyzing out normal lattice of N, where 


we will look for the largest possible abelian group. 


Normal subgroup lattice 


[2] Order 660 Length 1 Maximal Subgroups: 1 


[1] Order 1 Length 1 Maximal Subgroups: 


In our normal lattice we only have two possible choices for our largest normal abelian 
subgroup, either NL[2] which is 660, our whole N or NL/1] which is our identity. Therefore, 
our largest normal abelian subgroup in our N, is NL[1]. However, NL[1] is of order 1, 
thus our N is simple. Therefore, our N is PSL(2, 11). 

Next we will do the same process however we want to bring our attention to finding the 


isomorphism type of our G. Where we have the following normal lattice 
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Normal subgroup lattice 


[2] Order 95040 Length 1 Maximal Subgroups: 1 


[1] Order 1 Length 1 Maximal Subgroups: 


Similar to the situation with our N, we only have two possible choices for the largest 
normal abelian subgroup. However, the largest possible abelian group for the normal 
lattice of G is NL[1]. This gives us a good sense that our G is simple. Therefore, our G 
is Myo. 

Thus our isomorphism type is PSL(2, 11):Mypo. 


2*6. 5 (a 3. 
ene (teevey” ev) )2—=(xyay-lay),(cyt®)3 2n:84 


We factor the progenitor 212: (S4:2) by the relations (tt(*¥7¥"°"¥))2 = (x yx y-! xy), 
and (xyt®)? and obtain a finite group G. However, the action of G on the cosets of 
S4:2=<x,y> is not faithful. Thus, we modify the progenitor to 26: S3 and factor by 
the two relations given above and obtain the same group G. We will work in magma to 
produce a faithful kernel of order 1, find the order of x and y, and have the proper index 
order of 48. Therefore, we start by working with the following progenitor. 


7 : : . : ae he Ge a em URG.< 


Group<x, y,t|x?,y4,y lxy’?’xy!xy?x,y!xy!lxy 
yxy? x y)),(t,(x y? x)), (te@vry"*)? = (xy xy} x y), (xyt?)8 > 
That has the following information given from magma 
Index(G,sub<G|x,y>); 

32 

f,G1,k:=CosetAction(G,sub<G|x,y>); 

CompositionFactors(G1); 


G 
[ Cyclie(2) 


| Cyclic(3) 
| Cyclic(2) 


[| -Cyelic(2) 
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| Cyclic(2) 
|: Cyelie@) 
| Cyclic(2) 
1 

#k; 

8 

Order (f(x)); 

2 

Order(f(y)): 

2 

Order (f(xy) ); 

3 

#G; 

384 

#sub<G|x,y>; 

48 


This progenitor stems from the Transitive Group (12,21) which has an N of order 48, 
which is exactly 48 = #sub<G|x,y> from our progenitor. We will begin to modify our 
progenitor by first changing the order of y from y* to y? and adding (xy)?. We will then 


check the if our order of G, N, and the kernel have changed in magma. 


2 1 1 1 1 


xy xy xyxyxyx, 
* x y), (xyt?)? >; 


ey yy 


18) Peay ey 


Group<x, y, t | x? , y*, (xy)? yt xy"? x7 
t?,(t,(x yx iy xy) s(teGe y? xe (tt ryry? 
f,G1,k:=Coset Action(G,sub<G|x,y>); 


#k; 


#sub<G|x,y>; 
6 
By changing the order of y and adding the relation (xy)? into the progenitor our infor- 


mation of order of G, kernel, and N have changed. In the case of our order of G we now 
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have 192 where as previously it was 384, the order of N is now 6 when it was an order 
of 48, and now our kernel is of order 1 which means that we have a faithful presentation 
where as we previously had a kernel of order 8. 

We will proceed by making a new group, by finding our new N generators which we will 
label as NNN, in NNN we will input the stabilisers of our original progenitor. 
NNN<x,y>:=Group<x, y | x’, y”, (xy), yxy txy! 
ff, NNN1, k:=CosetAction(NNN, sub<NNN | (x y x y-! x y)>); 
NNNI1; 


XYXYXYXD; 


Permutation group NNN1 acting on a set of cardinality 6 
Order =6=2 83 

(1, 2)(3, 5)(4, 6) 

(1, 3)(2, 4) (5, 6) 


By using the stabilisers of our original progenitor magma helped us find two new genera- 
tors which we will use to make a new group. Since the highest number in the generators 
is 6 we will be working in Sg, we will label the first generator as xx, and the second 
generator as yy. We will then continue in magma by confirming the order of our N is 6. 
S:=Sym(6); 

xx:=S!(1, 2)(3, 5)(4, 6); 

yy:=SI(1, 3)(2, 4)(5, 6); 

N:=sub<S|xx, yy>; 

EN 

6 

We will now check what is our N isomorphic to as well check if the following N,1 stabiliser 
(x yx y | x y) applies to our progenitor. 

IsIsomorphic(N,Sym(3)); 

true Mapping from: GrpPerm: N to GrpPerm: $, Degree 3, Order 2 3 
Composition of Mapping from: GrpPerm: N to GrpPC and 


Mapping from: GrpPC to GrpPC and 
Mapping from: GrpPC to GrpPerm: $, Degree 3, Order 2 3 


Lee yy) >} 


Stabiliser(N,1) eq sub<N]|(xx yy xx yy— 
true 
Next we will find the isomorphism type of our G1 by looking at the normal lattice G1 


produces, then we will proceed by looking at its largest normal Abelian subgroup, look 
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at the generators of that abelian group, and then look at our quotient group which we 
will denote as q = G1/NL[5). 

NL:=NormalLattice(G1); 

NL; 


Normal subgroup lattice 


[8] Order 192 Length 1 Maximal Subgroups: 7 
[7] Order 96 Length 1 Maximal Subgroups: 6 
[6] Order 32 Length 1 Maximal Subgroups: 3 4 5 


[5] Order 8 Length 1 Maximal Subgroups: 2 
[4] Order 8 Length 1 Maximal Subgroups: 2 
[3] Order 8 Length 1 Maximal Subgroups: 2 


[2] Order 2 Length 1 Maximal Subgroups: 1 


[1] Order 1 Length 1 Maximal Subgroups: 


for i in [1..4NL] do if IsAbelian(NL|i]) then i; end if; end for; 
1, 2, 5 
NL[5); 


Permutation group acting on a set of cardinality 32 

Order = 8 = 2°73 

(1, 26)(2, 15)(3, 22)(4, 29)(5, 19)(6, 14)(7, 8)(9, 17)(10, 31) 
C42, 21).C12, -94).C13, 48) (16; 30)<20,;. 95) (03. 27) (28y.-32) 

(1, 32)(2, 30)(3, 25)(4, 21)(5, 18)(6, 31)(7, 23)(8, 27)(9, 12) 
(10, 14)(411, 29)(13, 19)(15, 16)(17, 24)(20, 22)(26, 28) 

(dy S1) C2, 25) (3-30) 4y 199.6; 29) 6, 82)(7 5.24) (8, 129.09, 27).110,,.-26) 
Cit. 18) (438. 21) C14, 28) 15; 20) (16, 22) (1¢,/ 23) 


IsIsomorphic(NL[5],AbelianGroup(GrpPerm, |2,2,2])); 

True 

q,ff:=quo<G1|NL[5]>; 

qs 

Permutation group q acting on a set of cardinality 4 


Order = 24 = 273 3 
(3, 4) 
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(2, 3) 
IsIsomorphic(q,Sym(4)); 


true Isomorphism of GrpPerm: q, Degree 4, Order 2°73 3 
into GrpPerm: $, Degree 4, Order 273 
3 induced by 
(3, 4) I--> (3, 4) 
(253)! [eRe (23.8) 
(1i,.2) (3,4) I--> (1, 2)(3, 4) 
Thus our N is isomorphic to $3 and our G1 is isomorphic to 23:54. Therefore we are left 
with the following progenitor. 
S:=Sym (6); 
xx:=S!(1, 2)(3, 5)(4, 6); 
yy:=SI(1, 3)(2, 4)(5, 6); 
N:=sub<S|xx, yy>; 
EN 
6 
G<x, y, t>:=Group<x, y, t | x? , y? , (xy)°, t?, (t,x yxy! xy)), (tt)? =(xyxy! 
xy), (xyt®)* >; 
f,G1,k:=Coset Action(G,sub<G|x,y>); 
#k; 
1 
#sub<G|x,y>; 
6 
CompositionFactors(G1); 


G 
| sCyeli¢e (2) 


| Cyelaie(3) 
| Cyclic(2) 
| Cyclic(2) 


[| -Cyelic(2) 
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| Cyclic(2) 


| Cyclic(2) 
1 


Now the action of G on the cosets of $3 = <x,y> is faithful. 


2*6: 5) ~N 
6.11 maa aleyey tay eaves 2% AS 


We factor the progenitor 2!2: (S4:2) by the relations (tt(*¥7Y""*Y))2 = (x yx y-! xy), 
(xt)?, and (xyt”)° and obtain a finite group G. However, the action of G on the cosets of 
S4:2 = <x, y> is not faithful. Thus, we modify the progenitor to 2°: 2° and factor by two 
relations given above and obtain the same group G. We will work with a progenitor that 
stemmed from transitive group(12,21) that has an N of order 48. We will use magma to 
find what is the order of sub<G|x,y> = |N|, the index of G, order of the kernel, the order 


of f(x), f(y), and f(xy), and lastly the composition factors of G. 


1 1 ae 1 


Kyle yey ey ey ey ey 
ty))2 — (xy xy + xy), (xt)?, (xyt?)® >; 


G<x,y,t>:=Group<x,y,t | x? , y4, y-lxy 2 xy7 
x,t? (&xyxy xy), (hy? x), (Herr 
Index(G,sub<G|x,y>); 

20 

f,G1,k:=CosetAction(G,sub<G|x,y>); 

#k; 

1 

#sub<G|x,y>; 

6 

Order(f(x)); 

2 

Order(f(y)): 

2 

Order(f(xy)); 

3 


2 


CompositionFactors(G1); 


G 
| Alternating (5) 
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[ -Cyelic(2) 
1 


Next we will apply the information we found from the order of f(x), f(y), and f(xy) into 
our progenitor, then we will recheck the order of the kernel, N, and G1 to check if we 
have a faithful group of k = 1 and if so we will continue with looking for NNN1 which 


gives the generators of our new group. 


2 1 1 af 


egy ay ey, 
xyxy se, , Geyxyt xy), (Qe y? x), HOw)? = wy xy xy). Ct)? 
(xyt®)? >; 

f,G1,k:=CosetAction(G,sub<G|x,y>); 

#k; 


G<x,y,t>:=Group<x,y,t | x? , y? , (xy)’, y-l x y7 


120 

Index(G,sub<G|x,y>); 

20 

Now the action of G on the cosets of N = <x,y> is faithful. 

Next looking for NNN 

NNN<x,y>:=Group<x,y|x?,y?,(xy)3,y- x y 2 xy xy? xy xy lxy!lxyxyx 
Vesey 

ff, NNN1,k:=Coset Action(NNN,sub<NNN|(x y x y~! x y),(x y? x)>); 
NNNI1; 

Permutation group NNN1 acting on a set of cardinality 6 
Order =6=2 83 


(1, 2)(3, 5), 6) 
(1, 3)Q, 4)6, 6) 


Thus we begin to write our new group. NN1 gives us two generators, which we will 
denote as xx and yy respectively, next we will be working under Sym(6) due to the 
highest number in the generators is 6. Thus we have the following information. 
S:=Sym(6); 

xx:=S!(1, 2)(3, 5)(4, 6); 

yy:=SI(1, 3)(2, 4)(5, 6); 
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N:=sub<S|xx,yy>; 


CompositionFactors(N) ; 
fia 
| =Gyelae(2) 


| Cyclic(3) 
1 


Next we will look for the stabiliser of N in respect to 1, then we will find the isomorphism 
type of N. 
Stabiliser(N,1); 


Permutation group acting on a set of cardinality 6 
Order = 1 


IsIsomorphic(N,Sym(3)); 


true Mapping from: GrpPerm: N to GrpPerm: $, Degree 3, Order 2 3 
Composition of Mapping from: GrpPerm: N to GrpPC and 

Mapping from: GrpPC to GrpPC and 

Mapping from: GrpPC to GrpPerm: $, Degree 3, Order 2 3 


Next we want to find the isomorphism type of G1, to do so we will look at the normal 
lattice of G1, find the largest normal abelian subgroup, and then look at our quotient 
group which we will denote as q = G1/NL[2]. 

NL:=NormalLattice(G1); 

NL; 


Normal subgroup lattice 


[4] Order 120 Length 1 Maximal Subgroups: 2 3 
[3] Order 60 Length 1 Maximal Subgroups: 1 
[2] Order 2 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


for i in [1..4NL] do if IsAbelian(NL|i]) then i; end if; end for; 
1,2 
NL[2J; 


Permutation group acting on a set of cardinality 20 
Order = 2 
Id($) 


(1, 20)(2, 19)(3, 16)(4, 18)(5, 13) (6, 15)(7, 10)(8, 17)(9, 12) (11, 14) 


T:=Transversal(G1,NL[2]); 

q,ff:=quo<G1|NL/2]>; 

q; 

Permutation group q acting on a set of cardinality 6 
Order = 60 = 2°2 3 5 


(45.2) 'G;.-6) 
(2, 3)(4, 5) 
(3, 4)(5, 6) 


CompositionFactors(q); 


G 
| Alternating (5) 
1 


IsIsomorphic(q,Alt(5)); 
True 


Thus we have our N isomorphic to S3 and our G isomorphic to 2x As. 


Q*6. A NY 
CLD a ee ON 


(Gyre sar 0 (a sy ere ea) 
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We will work with a progenitor from 3:Ag where 3:Ag has an N of order 1080. with the 


progenitor given below we will find the order of sub<G|x,y> also known as N, the order 


of k, the order of G, composition factors of G, and find how many double cosets G has 


in respects to N. 
4 2 ,-1 


Gaxyi > =Croup< Gy tly ky Oke ey) ey ey 


yer ete yrs ae sy ey ae) Cia = yee te oy ae) ) 2 Tey ae 
yo te~ty~2"))10 >: 


—1,,-1 2 


x)t(eyeye*yaR") ¢((aye™") 2))3. (((x y)2)¢ (eye y taye ®))10 (x73 yt 
f,G1,k:=Coset Action(G,sub<G|x,y>); 

#k; 

1 


1 


CompositionFactors(G1); 


2 
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|) -Cyelie@) 
| Alternating (6) 
| Cyclic(2) 
| Cyclic(2) 
|. Cyélie(2) 


| Cyclic(2) 


#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 

4 

#G; 

11520 

#sub<G|x,y>; 

360 

Order (f(x)); 

4 

Order(f(y)); 

5 

Order (f(xy) ); 

5 

We will then incorporate the orders of f(x), f(y), and f(xy) into our progenitor and then 
proceed to check the Index of G in respects to N, the order of sub<G|x,y>, if we get 
the order of sub<G|x,y> to equal 360 we will proceed to find NNN1, which will give us 


generators of our new group. 


G<x,y,t>:=Group<x,y,t| y° ,x+, dy)’, y-? x8 yy? xt, xy 
RyRy et ay eR eR a ey a yp. (ey sey 
x)t(eyeye*ya")¢((wyam") 2))3° (((x y)2)¢(eye ty Tey *2))10 (x3 y)g(@ ty a ty te) 10 >. 
f,G1,k:=CosetAction(G,sub<G|x,y>); 

#k; 

1 


ae 1 xy 1 1 1 


Index(G,sub<G|x,y>); 
32 

#sub<G|x,y>; 

360 
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Now the action of G on the cosets of Ag = <x, y> is faithful since #k = 1. 


Next we proceed in finding NNN 
NNN<x,y>:=Group<x,y| y° ,x*, (xy)°, y 


xyx ye xv >} 
#NNN; 
360 


2 8 tag 2) Sp 


ff, NNN1,k:=Coset Action(NNN,sub<NNN| (y~! x7! y x y7! x7?), (x71 y?)?,(x y x)? >); 


NNNI1: 


Permutation group NNN1 acting on a set of cardinality 6 


Order = 360 = 273 3°2 5 


(1, 2)(3, 4, 6, 5) 
(1, 3, 5, 2, 4) 


Since NNN1 gave us two generators we will label them as xx and yy, respectively. Also 


since the highest number in the generators is 6, we will work with Sym(6) in our new 


group. Then we will proceed to find the isomorphism type of our N by looking at the 


normal lattice of N then largest normal abelian subgroup of N. 


S:=Sym(6); 

xx:=S!(1, 2)(3, 4, 6, 5); 

yy=s!(1, 3,5, 2,4); 

N:=sub<S|xx,yy>; 

CompositionFactors(N); 
G 


| Alternating (6) 
1 


NL:=NormalLattice(N); 
NL; 


Normal subgroup lattice 
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[2] Order 360 Length 1 Maximal Subgroups: 1 


[1] Order 1 Length 1 Maximal Subgroups: 


for i in [1..4NL] do if IsAbelian(NL|i]) then i; end if;end for; 


1 

NL]; 

Permutation group acting on a set of cardinality 6 
Order = 1 

IsSimple(N); 

True 


Since N is simple that means we will consider its isomorphism type to be its composition 
factor image which is Ag. Next we will look for the isomorphism type of G to do so we 
will look at the normal lattice of G. 

NL:=NormalLattice(G1); 

NL; 


Normal subgroup lattice 


[5] Order 11520 Length 1 Maximal Subgroups: 3 4 


[4] Order 5760 Length 1 Maximal Subgroups: 2 


[3] Order 32 Length 1 Maximal Subgroups: 2 
[2] Order 16 Length 1 Maximal Subgroups: 1 
[1] Order 1 Length 1 Maximal Subgroups: 


Then we will look for the largest normal abelian subgroup of G by doing the following. 
for i in [1..4NL] do if IsAbelian(NLi]) then i; end if;end for; 

ia 

We find that 3 is the largest normal abelian subgroup of G, therefore we will denote 3 as 
NL[3] and look for the generators it produces. 

NL|[3); 
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Permutation group acting on a set of cardinality 32 

Order = 32 = 275 

Id($) 

(1, 6)(2, 3)(4, 29)(5, 24)(7, 27)(8, 19)(9, 28)(10, 14) 

C12, 26) (12, 22)(13, 16) (15, 20)(17, 18) (21, 32) (23, 31)(25, 30) 
(1, 15)(2, 25)(3, 30) (4, 7) (5, 28)(6, 20)(8, 13)(9, 24)(10, 18)(11, 12) 
(14,17) (16, 19) (21, 23)(22, 26) (27, 29) (31, 32) 

(1, 10)(2, 5)(3, 24)(4, 21) (6, 14)(7, 23)(8, 11) (9, 30)(12, 13) 
(15, 18)(16, 22)(17, 20)(19, 26)(25, 28)(27, 31)(29, 32) 

Gp BYG.. 64. 3) €5..090) Cre 138) Gp AT) (112 81) os 23) (14. 94) 
(15, 25)(16, 27)(18, 28)(19, 29)(20, 30)(22, 31)(26, 32) 

(1, 26)(2, 32)(3, 21)(4, 24)(5, 29)(6, 11)(7, 9)(8, 14)(10, 19) 
(12; 20)€13, 17715, 22) (16, 18) (23, 30)(25, 31) (7, 28) 


Next we can see that NL[3] has five permutations each of order 2, therefore we can write 
it NL[3] ~ 2°. However, we need to use the following code in magma to confirm if NL[3] 
~ 2, 
IsIsomorphic(NL[3],AbelianGroup(GrpPerm, |2,2,2,2,2])); 
True 
Since we get true to NL[3] being isomorphic to the group permutation we can proceed by 
analyzing q = G1/NL{[3}. 
q,ff:=quo<G1|NL|3]>; 
T:=Transversal(G1,NL[3]); 
q; 
Permutation group q acting on a set of cardinality 6 
Order = 360 = 273 3°2 5 
(1, 2, 3, 5)(4, 6) 


(2, 4, 5, 3, 6) 
Td(q) 


Since q has two generators and is of order 360 we will investigate its composition factors. 


CompositionFactors(q); 


G 
| Alternating (6) 
1 


We get the composition factor of q to be Ag we will confirm with magma that q is 
isomorphic to ag. 


IsIsomorphic(q,Alt(6)); 
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True 


Thus we have our N which is isomorphic to Ag and our G which is isomorphic to 2°:Ag. 
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Chapter 7 


Monomial Representations 


7.1 Ts ( As) 


Let H = ((22):(3)) = <(1, 7)(2, 10)(3, 9)(5, 6), (1, 6, 5)(2, 3, 8)(4, 10, 9)> where the 
orderof ((27)-(3)) is 12. Then H’ = (27) = <1, (1, 6)(2, 10)G,'8)(5, 7); Gl, 7), 10)(3, 
9)(5, 6) > and the order of (27) is 4. Then ((27):(3))/(22) = H/H’ = { e, H’(1, 2, 3) }. 
The classes of ((27):(3)) are: 


Ci = {e} 
Co = {(1, 6)(2, 10)(4, 8)(5, 7), (1, 5)(3, 9)(4, 8)(6, 7), (1, 7)(2, 10)(3, 9)(5, 6)} 


C3 = {(1, 7, 6)(2, 9, 8)(3, 4, 10), (1, 5, 7)(2, 9, 4)(3, 8, 10), (2, 3, 4)(5, 6, 7)(8, 10, 
9), (1, 6, 5)(2, 3, 8)(4, 10, 9)} 


C4 = {(1, 6, 7)(2, 8, 9)(3, 10, 4), (2, 4, 3)(5, 7, 6)(8, 9, 10), (1, 7, 5)(2, 4, 9)(3, 10, 
8), (1, 5, 6)(2, 8, 3)(4, 9, 10)} 


We know that the character table of H/H’ is given by: 


Character Table 
e a=T|2]=H’(ba~'bab) a?=b=T[3]=H'a 
X.1) 1 1 1 
X.2} 1 Ww w? 
X.3} 1 w? Ww 
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We lift the characters of H/H’ to H. To calculate the lift of X of character X of H/H’, we 


note that 

X(C[1][3]) = X()=1, 
X(C[2][3]) = X(1)=1, 
X(C[3][3]) = XT [2], 
X(C[4][3]) = XT[3] 


Lifted-Character Table 


Class Representative | H’| H’=(ba~!bab) H’(a) | H’(a7*) 
X.1 1 j1 1 1 

XD A>. |ra w w? 
X.3 ine w? w 


Thus X.1,X.2,X.3 are irreducible characters of H since X.1,X.2,X.3 are irreducible char- 


acters in H/H’. 


We consider G = As = <(1, 6, 5)(2, 3, 8)(4, 10, 9),(1 


, 9)(2, 7)(3, 10)(6, 8)>. We want 


to find the monomial representative of As, if possible. In order to see this we first have 


to look at the character table of As. 


Character Table of Group G 


Class | 1 2 3 4 5 
Size | 1 15 20 12 12 
Order | 1 2 3 5 5 
p=2 141 5 4 
p=3 1 1 5 4 
p= 6 £23 4 4 
X.1 + 11 1 1 1 
X.2 + 3 -1 0O Z1 Z1#2 
X.3 + 3 -1 O Z1#2 Z1 
X.4 + 4 0 1 -1 -1 
X.5 + 5 1-1 0) 0) 


Now the character table of As has characters whose degree is greater than one. It should 


be noted that all characters of degree larger than one have degree three, four, and five. 


Since there are two characters of degree three, once character of degree four, and one 
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character of degree five, it is possible for As to have four different monomial representa- 
tions. All of these will be irreducible monomial representations. So we need to determine 
which of the five irreducible characters of As are faithful. We note that there is one 
faithful characters namely X.5, where X.5 = ( 5, 1, -1, 0, 0 ). In order for As to have an 
irreducible faithful monomial representation, As is required to have a subgroup of H to 
the index five in As and that such H must have a linear character that induces up to the 
character X.5 of As. 

We find H = <(1, 2, 5)(3, 8, 6)(4, 9, 7), (1, 8)(2, 6)(4, 10)(7, 9), (1, 8)(3, 5)(4, 9)(7, 10)> 
has an index five in As and that of H induces up to the character X.5 of As. 

Therefore, As has a faithful irreducible monomial representations of degree five. The field 
entries of the representation is determined by the character values ¢ of H that is being 
induced, which brings our focus to (1, 1, -Z33 - 1, Z33 ) has Z3 since the character values 
are three roots of unity, the field of entries is the cycloatomic field of 3rd roots of unity. 
Thus, explicitly this representation is 


p:G—+ GL(C), where C=CyclotomicField(3), 


p (xx) = 
T[lleeT I~! TilJeeT2]-! TieeT[3]-! TeeT[4]-! TAeeT[5]-! Th)eeT[6]-!TAjexT[7]-1 
T[2|¢zT[1]-! T2Q|rxT[2]-! T2]exT[3]-! T[2]eeT[4]-! TP2]eexT[5]-! T2]xeT[6]-!T[2]xxT[7]-1 
Tl¢zT[1]-! T[3JexeT[2]—-! T[3]eeT[3]—! T[3JeeT[4]-! TB]eeT[5]-! TB]xeT[6]-!TB]exT{[7]-1 
TAlexT[1]-! T[4lzxT[2]-! T[4lzxT[3]-! T[4leeT[4]-! Tle [5]-! T[4]eeT[6]-!T [Alex [7]-1 
T[5l¢xT[1]-! T[5J2xT[2]-! T[5J2eT[3]-! T[5JeeT[4]-! T]eeT[5]-! TH]eeT[6]-!TS]exT[7]-1 
p (yy) = 
T(1]JyyT(1]~* TAlyyT2)-* Tl]yyT[3]}-* THlyyT[4)—-* TAyyT[5)~? TllyyT (6) TEyyT [7] 
T2|yyT(1]~* TyyT2|~* T2|yyT[3]-* TyyT [4]? T2\yyT[5])~? T2lyyT [6] T[2lyyT [7] 
T[3)yyT[1]-* TBlyyT[2|-* TBlyyT[3)-* TB|yyT[4]-* T3}yyT[5]~* TBlyyT[6]-*T[3)yyT[7]-* 
T(AlyyT(1]~* TilyyT2|~* TlAlyyT[3]-* TilyyT [4]? TAlyyT[5)-* TlAlyyT[6]~*T[4lyyT [7] 
T[yyT(1]~* TlyyT2|-* TlyyT[3)—* TlyyT 4) * T|yyT[5]~* T[SlyyT [6] T[5]yyT [7] * 
where G=<xx,yy> and G= HT{1] U HT[2] U HT[3] U HT[4] U HT[5] 

Z 0 0 0 0 0 1 0 0 O 

0 0 1 0 0 1 0 0 0 O 
f=) 0-0 Oa 0 | nd B= jo 0 0 0 Zs| 

0 1 0 0 0 0 0 0 1 0 

0 0 0 0 —Z3-1 0 0 -Z;-1 0 O 


where A= p(xx) and B=p(yy). 
Therefore the generators of the faithful irreducible monomial representation are A and 
B. Now the smallest finite field that contains the third root of unity (elements of order 


7) is Z7. The elements of order three in Z7 are generators of Z7-{0}. 
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These elements of order 3 are 2 and 4. 
ee eA (7.1) 


We now find a permutation representation of our monomial representation. we denote 
the permutation representative of A, B and Axx, Byy respectively. Our progenitor is: 
7°:As5. We have five t;’s: t, ta, t3, ta, ts. We now will interpret the automorphisms 
given by the two matrices A and B by using the formula a;; © t; — t;. 


First we will consider the A matrix, 


400 0 0 
0.70: LO). 0 

ole 001 : 
0 10 0 0 
F 0 0 0 5 

So, 

ayy = 4 

agg = 1 

aga = 1 

agg = 1 

a55 = 2 


Then we have, 

t) > tf 

to Sta 

t3 > t4 

t4 > te 

ts — t? 

We have three distinct powers of each of the five t;’s and to simplify we will use modulo 
7. We label ty, tz, tz, ta, ts by 1, 2, 3, 4, 5 respectively. Apply t; — t{ and tz > t3 to 
form the permutation. 


12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
7 RRA > PR ep eS 0 9 a 
a a a a a a a a cc a an a nn a i a i a i i i Ss i 
163 4 2 10 1 8 9 7 20 21 13 14 12 30 6 18 19 17 5 26 23 24 22 15 11 28 29 27 25 


Therefore, Axx = (1, 16, 6)(2, 3, 4)(5, 10, 20) (7, 8, 9)(11, 21, 26)(12, 13, 14)(15, 30, 25) 
(17, 18, 19)(22, 23, 24)(27, 28, 29) 
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Next we consider 


0100 , 
1 0 0 0 0 

B= |o 00 0 4 
000 1 0 
002 0 0 

aig Ll 

agi = 1 

agy = 4 

agg = 1 

a53 = 2 


Then we have, 

ty > te 

tg > ty 

t3 > tf 

t4 > t4 

ts > t3 

We label t1, te, t3, ta, ts by 1, 2, 3, 4, 5 respectively. Apply t; > ta, tg > t, to form the 


permutation. Thus the permutation for 


12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
tc thay tig = tig, ge te ER te GR te GR a8? eR 8s See te eg ag i ER RS eB tbe SS aS aB tS eG ro t8 
ss a a a a a a A Sn a 
21 24 8 7 6 5 9 18 12 11 25 14 28 17 16 10 19 3 22 21 30 24 13 27 26 15 29 23 


Byy = (1, 2)(3, 20)(5, 8)(6, 7)(10, 18)(11, 12)(13, 25)(15, 28)(16, 17)(21, 22)(23, 30)(26, 
21): 

Now we want to find a symmetric presentation for our progenitor. The stabilizer (N, { 
1, 6, 11, 16, 21, 26 } where, <ty > = {t1, t?, ..., t?} and {ge N | <t>9 = <t>} is called 
the normalizer of <t> in G. This tells us the number of different conjugates of <t ; > is 
five. Thus, our presentation of the progenitor 7*°:Az5 is 

<xy,t |x? ,y?, 

(yx"*)? 
ie 


o) 


(t,(yx”lyxy)), 


(t,(xyx~tyxy!x71)), 


_(eyetyay tae?) _44 > 


where we have 7*°:m:(As) & 7*°:(As). 


We check using Grindstaff’s lemma: 


<x,y,t | xo % 
yo 
Gay 
t”, 


(t,(yx" tyxy)), 
(t,(xyx7tyxy7'x7*)), 
t(eyetyxy te?) _44 
’ 

(2 hyaya tye ")) 
t,t (yx) iF 
t +! a” lyxyx— He}) 
(a— ‘yeye)) 


ge tyeye Tye) + (ye)), 


te Tyee tye) ¢(@7tyeye)) 


t (2) 4(e7 yrye *ye)), 


t+ 


ye) ¢(a- *ycye)), 


(t,t 
(t, 
(t, 
(t,t 
( 
(te *yeya tye") ¢(@~ yeya ye) ) 
( 
( 
( 
(t 


a tyaya tye) +(e! yaye)), 
Index(G,sub<G|x,y>); 
16807 

HN; 

60 


356 


Next we want to find our first order relations and to do so we must investigate the five 


conjugacy classes of PSL(5,7) . In the table below we list the conjugacy classes and their 


representatives. 
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Conjugacy Classes and First Order Relations 


Class | Class Representative Elements of the form mt; 

2 (xyx!) = (1, 9)(2, 5)(4, 16)(6, 19)(7, 10)(11, | (xyx7")ts, (xyx7!)te, 
29)(12, 15)(14, 21)(17, 20)(22, 25)(24, 26)(27, | (xyx—!)tz, (xyx7")t 
30) 

3 x = (1, 6, 16)(2, 3, 4)(5, 20, 10)(7, 8, 9)(11, 26, | xtz, xt, xte, xt4 


21)(12, 13, 14)(15, 25, 30)(17, 18, 19)(22, 23, 
24)(27, 28, 29) 


4 (xy) = (1, 7, 5, 3, 4)(2, 20, 18, 19, 16)(6, 17, 10, | (xy)t, (xy)t3 
8, 9)(11, 27, 15, 13, 14)(12, 25, 23, 24, 21)(22, 
30, 28, 29, 26) 
5 ((xy)?) = (1, 5, 4, 7, 3)(2, 18, 16, 20, 19)(6, | ((xy)?)t, ((xy)?)t3 


10, 9, 17, 8)(11, 15, 14, 27, 13)(12, 23, 21, 25, 
24)(22, 28, 26, 30, 29) 


722-358", (Ss) 
Let H = (5:4) = <(1, 4, 3, 2)(5, 7, 10, 8)(6, 9), (1, 3)(2, 4)(5, 10)(7, 8), (1, 5, 9, 10, 3)(2, 
7, 8, 4, 6)> where the order of H’ (5:4) is 20. Then consider (5:5) = < 1, (1, 3, 10, 9, 
5)(2, 6, 4, 8, 7)> where the order of (5:5) is 5. Then (5:4)/(5:5) = {(1, 2)(3, 4), (1, 3, 2, 
4), (1, 2)(3, 4)}. The classes of (5:4) are: 
Ci = {e} 
Cz = {(1, 9)(2, 7)(3, 10)(6, 8), (2, 6)(3, 5)(4, 7)(9, 10), (1, 10)(2, 8)(4, 6)(5, 9), (1, 
3)(2, 4)(5, 10)(7, 8), (1, 5)(3, 9)(4, 8)(6, 7)} 
C3 ={(1, 6, 5, 7)(2, 10)(3, 8, 9, 4), (1, 2, 3, 4)(5, 8, 10, 7)(6, 9), (1, 4, 10, 6)(2, 9, 
8, 5)(3, 7), (1, 8)(2, 5, 6, 3)(4, 9, 7, 10), (1, 7, 9, 2)(3, 6, 10, 8)(4, 5)} 
Ca = {(1, 2, 9, 7)(3, 8, 10, 6)(4, 5), (1, 6, 10, 4)(2, 5, 8, 9)(3, 7), (1, 8)(2, 3, 6, 5)(4, 
10, 7, 9), (1, 7, 5, 6)(2, 10)(3, 4, 9, 8), (1, 4, 3, 2)(5, 7, 10, 8)(6, 9)} 


C5= {(, 5, D: iL), 3)(2, (e 8, 4, 6), CL 10, 5, 3, 9)(2, 4, ce 6, 8), (ls 3, 10, 9; 5)(2, 6, 
4, 8, 7), (1, 9, 3, 5, 10) (2, 8, 6, i 4)} 
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Character Table 
e=H'a® | T/2|=H’a | T|3|=H'a | T|4|=H'a? 
LG?) 4 1 1 1 
X2G')>| 1 i G2) 1 4 
X.3(i7) | 4 P=) (Pye Sir1- ||"G2)e1 
X.4] 1 Psi (Stall OP = 


Then we are able to consider the character table of (5:4)/(5:5) to be given by: 
We then lift the characters of (5:4)/(5:5) to (5:4). To calculate the lift of X of character 
X of (5:4)/(5:5), we note that 


X(C[1][3]) = X(1)=1, 
X(C[2][3]) = XT LI, 
X(C{3][3]) = XTLI, 
X(C[4][3]) = XT (AI, 
X(C{5][3]) = X(1)=1, 


Lifted-Character Table 


Class Rep | H’e=a? | H’T[2]=(bab?) | H’T[3]=(a~?b~!) | H’T[4]=(ba?) | H’T[5]=(ab?a) 
x16") 1 1 1 1 1 
X20) | i -1 -i 1 
X.3(i?) | 1 -1 1 -1 1 
X.4(i3) | 1 -i -1 i 1 


Therefore X.1, X.2, X.3, X.4 are irreducible characters of H since X.1, X.2, X.3, X.4 are 
irreducible characters in H/H’. 

We will consider G = Ss = <(2, 6, 4, 5, 3, 7)(8, 10, 9), (1, 7, 4)(2, 6, 9, 3, 5, 10)> we will 
find a possible monomial representative of G = 55. To do so we must first investigate the 
character table of Ss. 


Character Table of Group G 
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Class | 123 45 6 7 
Size | 1 10 15 20 30 24 20 
Order | 122 3 4 5 6 
p = 2 114143 6 4 
p=3 1 15 6 2 
p=5 1234517 
X.1 + 1111 %1i1iéii 
X.2 + 1ST" Aes dete ALS 
X.3 + 4-2 0 1 0-1 1 
X.4 + 4 2 0 1 0-1 -1 
X.5 + 5 1 1-1-1 01 
X.6 + Bah) dead A. Ot 
X.7 + 6 0-2 0 0 1 0O 


The character table of Ss; has characters whose degree is larger than one. All characters 
greater than one are X.3 and X.4 with degree four, X.5 and X.6 with degree five, X.7 
with degree six. This tells us that is is possible for S5 to have three different monomial 
representations. Therefore, we need to determine which of the five irreducible characters 
of Ss are faithful. We have one faithful character X.7, where X.7= ( 6, 0, -2, 0, 0, 1, 0 
). In order for S5 to have an irreducible faithful monomial representation, S; is required 
to have a subgroup of H to the index six in Ss that such H must have a linear character 
that induces up to character X.7 of Ss. 

We find H = <(1, 9)(2, 7)(3, 10)(6, 8), (1, 4, 10, 6)(2, 9, 8, 5)(3, 7), (1, 9)(2, 7)(, 
10)(6, 8)> has an index six in S5 and that such character is ¢(3) of H and induces up to 
character X.7 of S5. 

Then Ss has a faithful irreducible monomial representation of degree six. The field entries 
of the representation is determined by the character ¢ of H that is being induced, which 
then brings our focus towards ( 1, -1, -Z(4)4, Z(4)a, 1 ) since the values are four roots od 
unity, the field entries is the cycloatomic field of 4th root of unity. Thus the representation 
is 

p: Ss —>+ GL(C), where C=CyclotomicField(4), 

where Ss; =<xx, yy> and S; = HT[1] U HT[2] U HT[3] U HT[4] U HT[5] 
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Ze 0 O° 30> 0 

0-2 oO 26 <@ 0 

| 0 0" O> Bes 0 0 | 
rile O05 ° 105 a0’ Zu 

0.00. 7G. NG: E20 

i Oak 56: «GH 0 | 

| 1 00 oO O 0 | 

ZG OO. G 

G: YO. ae Oo 

OG: Gr. O90" ie G 
eal -Z, 0 0 aa 

I 0 0 0 0 o| 

Gis er foe: 20 20s 

i Or 0. Ze 00 


where A= p(xx) and B=p(yy). 

Therefore the generators of the faithful irreducible monomial representation are A and 
B. Now the smallest finite field that contains the fourth root of unity (elements of order 
5) is Zs. 

We will now find a permutation representation of our monomial representation. we denote 
the permutation representative of A, B and Axx, Byy respectively. Our progenitor is: 
5*6:S.. We have five t;’s: t1, ta, tg, ta, ts, tg. We now will interpret the automorphisms 
given by the two matrices A and B by using the formula a;; = t; — t;. 


First we will consider the A matrix, 


f 10 0 0.0 

0 0 Si-O 0 

lo 00 0 0 i| 

7 o 0 0 0 -1 0 

6: 10.-=1. o 0 

' 20 8. 220 ‘ 
aj2=l1 
ao3 = -i 
a3g = 1 
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as53 = -l 

agi = 1 

Then we have, 

ty — te 

to > t;' 

t3 — th 

ta > t;! 

ts > t3/ 

te > ti 

We have four distinct of each of the six t;’s and to simplify we will use modulo five. We 
label t1, ta, t3, ta, ts, tg by 1, 2, 3, 4, 5, 6 respectively. Apply ty — ta, tg — ts to form 


the permutation. 


tr t2 tg ts ts te t] tf tf ty tf t§ t] tf t3 tf tf te tt th tf ty th 6 


tye abi EE te tgs Oita OBE aba te te eRe a tS ER te te ag tf age St aig ts Aig att 


Then the permutation for 
Asse = 71, .2.:16, 11, 15,6), 12, 7; 8; 45.28) (5, 215.18, 13,14, 22)(9,24, 19:20; 10; 17) 
Next we will consider our next matrix B, 

0 0 10 0 0 


0 6 OO. 4 

where B= o egg q 
}! 0 «.0°::0° 20 0} 
0/0 0: 00 .G 4 
f 0 0% 0 ‘ 

a13 = 

ao, = 1 

a32 = -1 

a46 il 
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aga = 1 

Then we have, 

ty 5 ta 

tora 

tz 3 t,° 

ee 

ts > ti 

te > th 

Then we have the labeling t1, t2, ts, ta, ts, te by 1, 2, 3, 4, 5, 6 respectively. Apply ti > 


t3, tg — ts to form the permutation. 


Thus the permutation for Byy is 

Byy = (1, 3, 14, 17, 18, 4)(2, 5, 6, 10, 7, 9)(8, 11, 12, 22, 19, 21)(13, 15, 20, 23, 24, 16) 
Next we will find a symmetric presentation for our progenitor (N, { 1, 7, 13, 19 } where 
<ty > = { ti, t?, ..., t? } and {g « N | <t>% = <t>} is called the normalizer of <t> in 
G.This tells us the number of different conjugates of <t, > is six. Thus our progenitor 
of the presentation 5*°:S5, is 

<x,y,t>:=Group<x,y,t| x® , 

ys 

(yee) 4 
(y-*x)* , 

ya 8xchy3xc! 
xchyhyBy- ly? 

1°, 

(t,(y~'x*y~*)), 

(t,(y Ly yr 2y2y2y2y2yQv—lyy 2) 4 (ey?2")) 


where we have 5*°:,(S5) & 5*°:(S5) 
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We check using Grindstaft’s lemma 


G<x,y,t>:=Group<x,y,t| 


Dau 


ae 
ve Py 


(Ge aa 
y 3 


ty ey ae 


yn ae ae ; 


1 2 2 


iy ixty xy txty 2xty ty 7) Stlay?2?)) 


S12 ,o1 2 2 
g(erty 2a) (ey?) 


g(r ly 2a ee xy 2a *)), 
t wm ty Pam") oy, 


tty a) ¢(ey)) 


t aty-Fent) ¢ yry-12?)) 


(eve?) 4 (ey-?2-?)), 


t ay?a?) (ey)) 

t wy?a?) (yey a?) 

t aya?) ey"), 

t aya?) (ey) 

t aya?) (yey *2?)) 
t yo") ¢(ey)), 


t yo") peu 2")) 


( 
( 
( 
( 
( 
( 
( 
( 
(¢ew?2") 4), 
( 
( 
( 
( 
( 
( 
( 
( 


t wy) ¢(yey'2"))s 

Index(G,sub<G]x,y>) 

15625 

Next we obtain a list of elements of the form mt; such that 7 € 55, up to conjugacy. One 
element from each of the 7 conjugacy classes of PSL(6,5) will be considered. In the table 


below we list the conjugacy classes and their representatives. 
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Conjugacy Classes 


Class} Class Representative Elements of the form zt; 
2 (x3) = (1, 11)(2, 15)(3, 8)(4, 12)(5, 13)(6, 16)(7, | (x?)t, (x3)t3 

23)(9, 20)(10, 24)(14, 21)(17, 19)(18, 22) 

3 (yxy?) = (1, 19)(2, 11)(3, 21)(4, 6)(5, 14)(7, | (yxy?)t, (yxy?)ta, (yxy7)ta 
13)(8, 23)(9, 15)(10, 12)(16, 18)(17, 20)(22, 24) 

4 (x?) = (1, 16, 15)(2, 11, 6)(3, 7, 4)(5, 18, 14)(8, | (x?)t, (x?)t3, (x”)ts,(x”)tg 
23, 12)(9, 19, 10)(13, 22, 21)(17, 24, 20) 

5 (ety Ge, 13 19, 72 12, 11 ON, 9, 21, 
15)(4, 14, 6, 5)(8, 24, 23, 22)(16, 20, 18, 17) 

6 Gyr tach E) (00.916 17) 24 11, 
4)(5, 8, 16, 15, 12)(9, 18, 23, 14, 10) 


4 


?y)t, (x’y)te, (x*y)ts, 
x ae (x?y)tg, (x*y)ti6 


7 (x)= (1, 2, 16, 11, 15, 6)(3, 12, 7, 8, 4, 23)(5, 
21, 18, 13, 14, 22)(9, 24, 19, 20, 10, 17) 


TB. 80 (1272) 


We consider G = (12:2) = <(1, 5, 9)(2, 6, 10)(3, 7, 11)(4, 8, 12), (1, 4, 7, 10)(2, 5, 8, 11)(3, 
6, 9, 12), (1, 11)(2, 10)(3, 9)(4, 8)(5, 7)>. We want to find the monomial representatives 
of (12:2), if possible. In order to see this, we first look at the character table of (12:2). 


Character Table of Group G 


Class | 1 3 4 5 6 7 8 9 
Size | 11662 2 2 2 2 
Order | 1 2 2 3 4 6 12 12 
p = 2 1) ds he Ae ABE. 2 5 7 7 
p=3 1 4162 6 6 
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1 111 ééi1 1 1 
ae ale “dL al 1 1 
Peet feet 1 1. 1 
=1 Lek tf lb =f 


NONNNNRPRPRP BK 


++ t+ te tte tt 


PS PS PS PS PS OPS PS OPS ODS 
OANOAKRWNHR 
NNNNNRFPRPR KB 


Now the character table of (12:2) has characters whose degree is greater than one. We 
note that all characters of degree larger than one have degree two. Thus, it is only possible 
to find monomial representation of (12:2) of degree two. Since there are five characters of 
degree two, it is possible for G to have five different monomial representations. All of these 
will all be irreducible monomial representations. We are looking for faithful monomial 
representation. So we need to determine which of the five irreducible characters of (12:2) 
are faithful. We note that there are only two faithful characters namely X.8, X.9, where 
X.8 = (2, -2, 0, 0, -1, 0, 1, w, -w) and similarly X.9= (2, -2, 0, 0, -1, 0, 1, -w, w). We 
will consider the character X.9= (2, -2, 0, 0, -1, 0, 1, -2, 2) for this paper. In order for 
(12:2) to have an irreducible faithful monomial representation, (12:2) is required to have 
a subgroup of H to the index two in (12:2) and that such H must have a linear character 
that induces up to the character X.9 of (12:2). 

We find (4:3) = <(1, 4, 7, 10)(2, 5, 8, 11)(3, 6, 9, 12), (1, 7)(2, 8)(3, 9)(4, 10)(5, 11)(6, 
12), (1, 9, 5)(2, 10, 6)(3, 11, 7)(4, 12, 8)> has an index two in (12:2) and that of (4:3) 
induces up to the character X.9 of (12:2). 

Thus, G has a faithful irreducible monomial representations of degree 2. The field of 
entries of the representation is determined by the character values of the character of H 


that is being induced; namely, $(6), given by ( 1, -1, Z(12)3 ~-Z12)3 - 1, -Zi12)4, Zaz) 4; 


Zc2)g + 1, -2c2)3» -2 12) 44 12) 3» 202)4%(02)3 + 2002) 44(02)42C2) 3» ~2(12) 44 12)3 - 22), 
) has Zi2 . Since $(6) values are twelve roots of unit, the field of entries is the cyclotomic 
field of the 12th roots of unity. Thus, explicitly this representation is 
p:G—+ GL(C), where C=CyclotomicField(12), 

T[l|x2T[lJ-! TijzeT[2]-+ 
p (Xx 

T[2)erT[1]-!  T[2]e2T[2]-1 
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T\zen at Fleer et 
T2QjzzT-!  T2)zzT 2)" |’ 
where G =< rz, yy, zz > and G= HT(1]U AT(2] 


plzz 


Then 
ies —Zi,») 0 pe —Zin 0 Hae 
0 Zasy-1 0 Za») 1 0 


where A = p(xrx), B = p(yy), and D = p(zz). Thus, the generators of the faithful 
irreducible monomial representation are A, B, D. 

Now the smallest finite field that contains the twelfth root of unity (elements of order 37) 
is Z37. The elements of order twelve in Z37 are generators ( every element of Z37-{0} is 
a power of each of these elements of Z37 - {0}) of Z37-{0} . 

These elements of order 12 are 8, 10, 26, 31, 29 have a primitive root of two. 

We now find a permutation representation of our monomial representation. We denote 
the permutation representations of A, B, and by Axx, Byy, and Dzz, respectively. Our 
progenitor is: 37*?:(12:2). We have two t,;’s: t1, tg. We now interpret the automorphisms 


given by the three matrices A, B, and D by using the formula aj; © t; — t;. 


; ; 10 O 
First consider A= 
0 26 
So ayy = 10 and ago = 26 
Therefore, 
t;  t}° 
ta + t3° 


Since |t;| = 12 = |t2| we have twelve distinct powers of each of the two t;’s and to simplify 


we use modulo 37. 
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Which gives us the permutation 

Axx = (1, 19, 51)(2, 52, 20)(3, 39, 29)(4, 30, 40)(5, 59, 7)(6, 8, 60)(9, 25, 37)(10, 38, 
26)(11, 45, 15)(12, 16, 46)(13, 65, 67)(14, 68, 66)(17, 31, 23)(18, 24, 32)(21, 71, 53) (22, 
54, 72)(27, 57, 61)(28, 62, 58)(33, 43, 69) (34, 70, 44)(35, 63, 47)(36, 48, 64)(41, 49, 55) (42, 
56, 50) 


Next we will investigate the B matrix. So we have 
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6 0 


0 31 
So bi = 6 and bo =31 


B= 


Therefore, 
ti — t& 


te > 3! 
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Therefore our permutation for B is 

Byy = (1, 11, 71, 61)(2, 62, 72, 12)(3, 23, 69, 49)(4, 50, 70, 24)(5, 35, 67, 37)(6, 38, 68, 
36)(7, 47, 65, 25)(8, 26, 66, 48)(9, 59, 63, 13)(10, 14, 64, 60)(15, 21, 57, 51)(16, 52, 58, 
22)(17, 33, 55, 39)(18, 40, 56, 34)(19, 45, 53, 27)(20, 28, 54, 46)(29, 31, 43, 41)(30, 42, 
44, 32) 


where D= : 
0 
So dyg2 = 1 and dg; = 1 
Therefore, 
ti — ta 
tg > ty 


Therefore we get the permutation 

Dzz = (1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 
24)(25, 26)(27, 28)(29, 30)(31, 32)(33, 34)(35, 36)(37, 38)(39, 40)(41, 42)(43, 44)(45, 
46)(47, 48)(49, 50)(51, 52)(53, 54)(55, 56)(57, 58)(59, 60)(61, 62)(63, 64)(65, 66)(67, 
68)(69, 70)(71, 72) 

Now we want to find a symmetric presentation for our progenitor. The stabiliser 

CN. 1310 13, AS, Te 19) 2h D8 28.27, 29.81. 38:-30y Oly OU, 415 4845, AG 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71 } where 

<t1 > = {t1,t?,...,t?” } and {g e N | <t>9 = <t>} is called the normalizer of <t> in G. 
This tells us the number of different conjugates of <t; > is two. Thus, our presentation 
of the progenitor 37*?:(12:2) is 


eats | nyt See (ey) exe HZ) s tye alee ("9") =t29)> where we have 
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87 r(12:2) SS 8r4(12:2), 

We know (t1,t2)=1 > (tt, t})=1. Thus ty, t7)=1 gives (t4, tj=1 Y ag = 41,3355 60) 1 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 
61, 63, 65, 67, 69, 71} 

Then we will use Grindstaff’s lemma where we check to our work to make sure we are 


indeed using the correct progenitor. 


G<x,y,zZ,t>:=Group<x,y,z,t| 


(t* (x*-1y*-1)=t729) , (t,t°z)>; 
#G; 

32856 

Index (G,sub<G|x,y,z>); 

1369 

#N; 

24 


Since we have two by two matrices and we are working with the relatively prime number 
p = 37. We can follow that we need to have 377 = 1,369 and we multiply that by our 
order N, where our N=24. Therefore, we have 377(24) = 32856, which is the order of G. 
This informs us that our progenitor is correct. 

Next we obtain a list of elements of the form mt; such that a « N, up to conjugacy. One 
element from each of the 9 conjugacy classes of PSL(2,37) will be considered. For example 
(y?) is in class 2 so (y?t17) is one element of the required form. Since the centralizer of 
(y) is transitive the other elements of (y7)t; are all conjugate to (y?t,7). Thus by looking 
at the centralizer of each class representative a list of distinct (up to conjugacy) elements 
of the form zt; is found. In the table below we list the conjugacy classes and their 


representatives. 
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Conjugacy Classes 


14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24) 


Class | Class Representative Elements of the form mt; 
2 | (2) = (1, 23)(2, 24)(3, 21)(4, 22)(5, 19)(6, | (tir) 

20)(7, 17)(8, 18)(9, 15)(10, 16)(11, 13)(12, 14) 
3 z = (1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, | zto, ztg, zts,zt7, zt, zty4 


) 
) 


(yz)tio, (yz)te, (yz)ts, 


(yz)ta, (yz)t7, (yz)ts 


xt17, xte 


6, 22, 20)(7, 13, 17, 11)(8, 12, 18, 14) 


4 (yz) = (1, 10)(2, 15)(3, 20)(4, 5)(6, 21)(7, 14)(8, 
11)(9, 24)(12, 17)(13, 18)(16, 23)(19, 22) 
5 x = (1, 17, 5)(2, 6, 18)(3, 9, 11)(4, 12, 10)(7, 19, 
23)(8, 24, 20)(13, 21, 15)(14, 16, 22) 
6 y = (1, 9, 23, 15)(2, 16, 24, 10)(3, 19, 21, 5)(4, 


ytg, yta 


7 xa 
20)(3, 13, 9, 21, 11, 15)(4, 16, 12, 22, 10, 14) 


(197 17 O35 Be TOL8.6. 94-18. 


(y?x—")tio, (y?x!)te 


8 (xy) = (1, 11, 19, 15, 17, 
22, 8, 10, 6, 14, 24, 4, 18, 16, 20, 12) 


3, 23.1355, 9,.7,91)(2; 


(xy)ti, (xy)te 


9 (yx 1) = 
13)(2, 14, 20, 10, 18, 22, 24, 12, 6, 16, 8, 4) 


(P87 e 15h 15 Ot 17, 6. 19: 


(yx 1)t3, (yx 1)te 


TAC (2:6) 


Let W="((42) 2) S<(2; 
8)(4, 7)(5, 6) > , The order of ((4: 
7)> and the order of H’ = 2. Then ((4: 


H’((xy)?), H’(xyxyxy~*), H’((xy? 
Ci = {e } 
Co = { (1, 8) (2, 3)(4, 5)(6, 7) } 


C3 = { (L 7)(2, 4)(3, 5)(6, 8) } 
C4 = { (i 6) (2, 5)(3, 4)(7, 8) } 


C5 = { (L 5)(2, 6)(3, 7)(A, 8), (, 4)(2, 7)(3, 


2):2)/2 = H/H’ = 


3)(4, 5), (1, 5)(2, 6)(3, 7)(4, 8), (1, 3)(2, 8)(4, 6)(5, 7), (1, 2) 
2):2) 16 = 16). Then 2 H= < 4, (1, 8), 34,5) 
{ H,H'(xy*x), H’(xyxy7!xy~'), 
)2) H’(xy~!xy?), H’(x¥) }. The classes of H are : 


6)(5, 8) } 


Co = { (1, 8), 8)(4, 6)(5, 7), (1, 2)(3, 8)(4, 7) (5, 6) F 
Cr = { (2, 8)(4, 5), CL, 8)(6, 7) F 

Cs = { (1, 7), 5)(3, 4)(6, 8), (1, 6)(2, 4)(3, 5)(7, 8) F 
Co = { (1, 4, 8, 5)(2, 6, 3, 7), (1, 5, 8, 4)(2, 7, 3, 6) } 
Cio = { (1, 3, 8, 2)(4, 7, 5, 6), (1, 2, 8, 3)(4, 6, 5, 7) } 


We know that a Character Table of H/H’ is given by: 
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Character Table 
e | H’T[2] | H’T[3] | H’T[4] | H’T[5] | H’T[6] | H’T[7] | H’T(S] 
X1/if1 1 1 1 1 1 1 
en 1 1 = -1 1 -1 
35) ah. ri =] 1 el 1 Sil i 
X4/1/1 1 -1 1 -1 =| =] 
X.5/1|-1 zl 1 1 zi “il 1 
X.6/1)1 ZI sf I i 1 i 
> 7 a ee 1 ral zl 1 El i 
Dees leat “i ai 1 1 1 ss) 
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We lift the characters of H/H’ to ((4:2):2). To calculate the lift of X of character X of 
H/H’, we note that 


X(C[1][3]) = X()=1, 
X(C[2][3]) = X(1)=1, 
X(C[3][3]) = XT[7), 
X(C[4][3]) = XT[7], 
X(C[5][3]) = XT(3], 
X(C[6][3]) = XT], 
X(C[7][3]) = XT(Q], 
X(C[8][3]) = XT(8], 
X(C(9][3]) = XTI5), 
X(C[10][3]) = XT[6] 


Lifted-Character Table 
Classes | C1 | Co C3 Ca Cs Ce C7 Cg Co Cio 

Rep | HY | H’(ay2x) | Hl Gay by) | HI (Gay)3) | Hlyxvey!) | HY(Gy2)2) | Hla?) | HYG) | HG bey) | Gx) 
X.1 | 1 1 1 1 1 1 1 1 1 
X.2 | 1 1 1 1 1 1 1 1 1 1 
X.3 | 1 1 1 at 1 1 1 1 1 a 
X.4 | 1 1 1 1 1 -1 1 1 1 
X.5 | 1 1 1 1 a 1 1 ar 1 
X.6 | 1 1 1 1 1 -1 1 1 1 1 
X.7 | 1 1 1 1 L -1 1 1 1 1 
X.8 | 1 1 1 1 1 -1 1 1 1 


Then X.1, X.2, X.3, X.4, X.5, X.6, X.7, X.8 are irreducible characters of ((4:2):2), since 
X.1, X.2, X.3, X.4, X.5, X.6, X.7, X.8 are irreducible characters in H/H’. 

We have G = (2°:6) generated by x = (1, 5, 9, 3)(2, 4, 7, 6) and y = (1, 2, 4, 8)(3, 6, 9, 
5) that has an order of 72 and let there be an ((4:2):2), where ((4:2):2) is generated by 
<(1, 8, 9)(2, 4, 3)(5, 6, 7), (1, 3, 6)(2, 7, 8)(4, 5, 9)> and has an order of 9. 

We will begin to induce the ¢(2) up to X.6 where X is the character table of (2:6) 
Character Table of Group G 


Class | 12 3 4 5 6 
Size | 1 9 8 18 18 18 


Order | 
p= 2 
p = 3 
X.1 + 
X.2 + 
X.3 + 
X.4 + 
X.5 - 
X.6 + 


and ¢ the character table of ((4:2):2) 


Character Table of Group H 


Size | 


fare 
Wr WwW 


= 
a 
pi 
He 
nr 


Ps PS PS PS PS PS PS PS OPS 
OANODOAKBWN KB 
OO OO OM OOO 


| 
BPR 
| 


1 1 1 1 1 1 
1 1 JateJ Jai=J 
1 t=1-J J-1-J J 
J=isd: J=1sJI-1sI J 
J-1-J-1-J J 1 1 
J-1-J 1 1 J-1-J 
J J-1-J J Jal=J 
JI J 1 1-1-J J 
Je od J=1i-J 1 1 
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Where $(2) = ( 1, Z(3)s, -Z(3)3 - 1, 1, 1, Z(3)s, -Z(3)s - 1, Z(3)s, -Z(3)3 - 1). We want 
to focus on the degrees of the character table of (2°:6), it should be noted that we want 


degrees greater than one and in the character table of (23:6), the only degrees greater 


than one are X.5= (2, -2, 2, 0, 0, 0) with degree 2 and X.6= (8, 0, -1, 0, 0, 0) with degree 


8. Therefore it is only possible to find monomial representations of (2?:6) with either a 


degree of 2 or a degree of 8, and it is only possible for (23:6) to have two different possible 


monomial representations. We need to determine which of the two irreducible charac- 


ters of (2°:6) are faithful, we note that there is one faithful character namely X.6. For 


(23:6) to have a faithful irreducible monomial representation, (23:6) is required to have a 
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subgroup of H to the index eight in (2?:6), and that such H must be a linear character 
that induces up to X.6 of (23:6). From previously stated we understand that H=<(1, 8, 
9)(2, 4, 3)(5, 6, 7), (1, 3, 6)(2, 7, 8)(4, 5, 9)> has an index of eight in (23:6) and CH[2] 
induces up to character X.6 of (23:6). Thus (23:6) has a faithful irreducible monomial 
representation of degree 8. The field of entries of the representation is determined by the 
character values ¢ of H that is being induced namely CH[2] given by ( 1, Z(3)3, -Z(3)3 - 
1, 1, 1, Z(3)3, -Z(3)3 - 1, Z(3)3, -Z(3)3 - 1) has Zz where the values of CH[2] values are 
third root of unity, the field entries is of the cycloatomic field 3rd root unity. Explicitly 
the representation is p: (2°:6) + GL(C) where C= Cycloatomic Field (3), 

Where (23:6) = <xx, yy> and G = HT[l] U HT[2] U HT[3] U HT [4] U HT] U HT [6] U 
HT [7] U HT[g] 


Then 
On Oe Oe OY “6 30) 0 
0.020 Be 0. 4 Or <0 
Jo9 9 0 0 Zs 0 Of 
ee 

A= 
0.0 Ze 0.0 0" 6-0 
loo 0 0 0 0 04 
1 26 00 000 
OO 20 i Ze. 20". APG 
00100 0 0 0 
O20 08: 4 0 0 0 
Pees 0 ae 
00000 0 (ec 

Wes 
lo 0 000 0 25 0| 
Jo 10 0 0 0 0 0 
OO: O00 O =Ze—P “GG 
tO: 0 0 0 0 


where A=pxx and B=pyy. Thus the generators of the faithful irreducible monomial rep- 
resentation are A and B. Now the smallest finite field that contains the third root of 
unity (elements of order 7) is Z7. We now find the permutation representation of our 
monomial representation.We denote permutation representation of A and B by Axx and 


Byy respectively. Our progenitor is 7*°:(2?:6). We have eight t;’s: t1, ta, t3, ta, ts, te, tz, 
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ts. We will use the formula a;; = t; — t;. We have the labeling t1, ta, t3, ta, ts, te, tz, 


tg by 1, 2, 3, 4, 5, 6, 7, 8 respectively. Apply t; — ta, tg — t4 to form the permutation. 


° 100000 i 
00010 0 0 0 
, 000 0 2 0 " 
; 0000 0 0 1 0 
Lets first consider A = 
° 0 2 00 0 0 a 
00000 0 0 1 
100 00 0 0 0 
000 0 2 0 0 0 
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
tr t2 tg ts ts te tr ts ty t3 #3 17 tf t§ 7 tf t] tf tf ty tf te t7 tg 
bs bes She ale abe ab. de abe SL mph fo ae tab fe al es the op 
to td ths te. ARS tg ts eR Bt tg. te ge te te tS age ab eek One tks tg itd ne 
bee Sh ab ab bebe Ab de, dhe ob ab ok ak oa abo ke Oa ht 
24 14 7 11 8 13 10 12 30 15 27 16 9 29 18 20 46 23 43 24 17 45 
25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 
ty ty tf tf th tf t7 tg tf t2 tf th tp tf tr ty tf th tf th th te tr ty 
fe fe al NR fe ca abe ab A nh Sb ee ales ee ab oe eke A ae af es able “sd 
tg? ita’ “tg ties “tg “tet aby. be BR as ER 2 tS AR Rs te a tae p88 BD tS, eat 
HE ke alee A Ge be. ak A Se ae de he eal ee ee A de ea at 
26 28 31 3 32 25 5 34 36 22 39 19 40 33 21 42 44 38 47 35 48 41 37 
Therefore Axx= (1, 2, 4, 7)(3, 14, 16, 29)(5, 11, 30, 32)(6, 8, 13, 27)(9, 10, 12, 15)(17, 18, 


20, 23)(19, 46, 48, 37)(21, 43, 38, 40)(22, 24, 45, 35)(25, 26, 28, 31)(33, 34, 36, 39)(41, 


42, 44, 47) 


Next we will consider B, with the following labeling t1, ta, t3, t4, ts, te, t7, tg by 1, 2, 3, 


4, 5, 6, 7, 8 respectively. Apply t; — ts, te > tg to form the permutation. 
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° 000100 : 
000000 0 1 

, 2 0 0 0 0 0 0 
B 0 00 0 0 4 0 0 

hy 002 0 0 0 | 

1 00 0 0 0 0 0 

0010 0 0 0 0 

000 0 0 0 4 0 
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
ti to ty tas tg, tgs tig ote, AB tt a aR tt th tt BR 
cae ee cde Sl Ae ce l= Ale the ie OL nee uh ph se bo ods Ae ae ste a af 
ty tg t2 48 t2 ty ta +7. t2 +2 tf te tf t?2 +2 ty 02 02 48 42 -t§ 2 43 48 
eewale ~ MA. the st. Se Sh.) ee el th cle oa ue el Sle, Ue tie, ee ele. aid 
5 8 10 30 12 1 3 31 13 16 26 6 28 9 11 7 21 24 42 38 44 17 19 39 
25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 
tt t) tf t7 tf t§ tf t§ th t2 tf t2 t8 t8 t? t8 tf tf t§ tf 18 tf tf tg 
Jefe od? tbe’ ea oe Ae abe Sb al, -dk abo Absa} ee ade nd a OE . Ae 2beed of 
te ‘tg tan te tae tt, “at RRS ee 8 ERY te at GR eRe He i aR to ta SR BP EB te 
ate then alte 2h tl AI Ne Boa. adhe Ae Pl, el cde aR ad, cle le ele de op 
32 29 2 14 4 2 27 15 37 40 18 46 44 33 35 47 45 48 34 22 36 41 43 ~= «23 


Therefore Byy = (1, 5, 12, 6)(2, 8, 31, 27)(3, 10, 16, 7)(4, 30, 25, 29)(9, 13, 28, 14)(11, 
26, 32, 15)(17, 21, 44, 22)(18, 24, 39, 35)(19, 42, 48, 23)(20, 38, 33, 37)(34, 40, 47, 


43)(36, 46, 41, 45). Next we want to find our symmetric presentation for our progen- 
itor. The stabiliser(N,{1, 9, 17, 25, 33, 41}) where <ti > = {t1, t?, 
normilizer of <t> of G. This tells us the number of different conjugates of <t; > is eight. 


Thus our progenitor 7*°:(2?:6) is <x,y,t| x* , y4 , y 


Sl? 


yxy?x 


1 


2 


..., ti} and the 


1 
»xX y 


xX yx ly 


t7,(t,((y~txytx71)2)),((t@ 9) at?) > where we have 7*°:,,(2°:6) = 7*°:(2°:6) 


75° “U7"*s,((238):2) 


1 
’ 


We have G = ((2:8):2) generated by x=(1, 14, 6, 9, 2, 13, 5, 10)(3, 15, 8, 12, 4, 16, 7, 
11), y=(1, 6, 2, 5)(3, 8, 4, 7)(9, 14, 10, 13)(11, 16, 12, 15) and z=(1, 16)(2, 15)(3, 10)(4, 
9)(5, 12)(6, 11)(7, 13)(8, 14) that has an order of 32 and let there be H = (8:2), where 
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(8:2) is generated by <(1, 16, 2, 15)(3, 10, 4, 9)(5, 12, 6, 11)(7, 13, 8, 14), (1, 14, 6, 9, 2, 
13, 5, 10)(3, 15, 8, 12, 4, 16, 7, 11), (1, 6, 2, 5)(3, 8, 4, 7)(9, 13, 10, 14)(11, 15, 12, 16), 
(1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, 14)(15, 16))> and has an order of 16. 

We will begin to induce from ((2:8):2) to H 

Where (7) = (1, -1, 1, -1, Z(8)2, -Z(8)3, -Z(8)3, Z(8)3, Z(8)3, Z(8)s, -Z(8)3, -Z8)s, 
-Z(8)s, -Z(8)3, Z(8)s, Z(8)3 ). We want to focus on the degrees of ((2:8):2), it should 


be noted that we want degrees greater than one and in the character table of ((2:8):2), 
the only degrees greater than one are X.17, X.18, X.19, X.20 who all have a degree of 2. 
Therefore it is only possible to find monomial representations of ((2:8):2) with either a 
degree of 2 and it is only possible for ((2:8):2) to have four different possible monomial 
representations. We need to determine which of the four irreducible characters of ((2:8):2) 
are faithful, we note that there is one faithful character namely X.18. For ((2:8):2) to have 
a faithful irreducible monomial representation, ((2:8):2) is required to have a subgroup of 
(8x2) to the index eight in ((2:8):2), and that such (8:2) must be a linear character that 
induces up to X.18 of ((2:8):2). From previously stated we understand that (8:2) = <(1, 
16, 2, 15)(3, 10, 4, 9)(5, 12, 6, 11)(7, 13, 8, 14), (1, 14, 6, 9, 2, 13, 5, 10)(3, 15, 8, 12, 4, 16, 
7, 11), (1, 6, 2, 5)(3, 8, 4, 7)(9, 13, 10, 14)(11, 15, 12, 16), (1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11 
12)(13, 14)(15, 16))> has an index of two in ((2:8):2) and ¢(7) induces up to character 
X.18 of ((2:8):2). Thus ((2:8):2) has a faithful irreducible monomial representation of 
degree 2. The field of entries of the representation is determined by the character values 
¢ of (8x2) that is being induced namely ¢(7) given by (1, -1, 1, -1, Z(8)2, -Z(8)3, -Z(8)2, 
Z(8)2, Z(8)3, Z(8)s, -Z(8)3, -Z(8)s, -Z(8)s, -Z(8)3, Z(8)g, Z(8)3 ) where the values of $(7) 


values are eighth root of unity, the field entries is of the cycloatomic field 8th root unity. 


Explicitly the representation is p: G + GL(C) where C= Cycloatomic Field (8), 
T[ljerT[1]-! T[lJe22T[2]-1 


eas TexT[Y-! T2J2xT2)-2 
ae Tl|exT[1]-' TiljexrT[2]-* 
PO | Pp|eeT 2 T2jneT2)-2 
T[lJacT[1]-! TiljaexT[2]-1 
p (zz) = = : 
T[2|xxT [1] D2 eal 2)" 


Where G=<xx,yy,zz> and G= HT{1] U HT[2] 
Then 
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8 0 0 1 Op aaa 
A= ,B= , C= 
0 8 -1 0 213.0 


where A=pxx, B=pyy and C= pzz. Thus the generators of the faithful irreducible mono- 
mial representation are A, B, and C. Now the smallest finite field that contains the eighth 
root of unity (elements of order 17) is Z17. We now find the permutation representation 
of our monomial representation. We denote permutation representation of A, B, C by 
Axx, Byy, Czz respectively. Our progenitor is 17*?:((2:8):2). 

We have two t;’s: t1, tg. We will use the formula aj; = t; — t;. 

We have the following labeling t1, t2 by 1, 2 respectively. Apply t1 > t®, te > t8 to form 


the permutation. 


Lets first consider A = 


12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
aC naa a a cn oo 
tb+obobobopbo bo bobobobobo bobo bobbed bo bo to bo bo bo bo bo bobobobiod 
A Ran Same Ra a A MT Re a PR 
b+obobobopbo bo bo bobobobo bo bobobobobo bo bo to bo bo bo bo bo bobobobiod 
15 16 31 32 13 14 29 30 11 12 27 28 9 10 2 2% 7 8 23 24 5 6 21 22 3 4 19 2 1 2 17 18 


Therefore Axx = (1, 15, 25, 3, 31, 17, 7, 29)(2, 16, 26, 4, 32, 18, 8, 30)(5, 13, 9, 11, 27, 
19, 23, 21)(6; 14, 10; 12, 28, 20, 24, 22) 
Next we will consider the matrix B, with the following labeling. t1, tg by 1, 2 respectively. 


Apply t; > ta, tg > tt® t form the permutation. 


ay 3°«4 5 6 7 8 9 10 11 12 #13 #14 «+15 #16 «17 «18 «219 «20 «210 622 6230 6.24 «62250 «622606227 «28 «=629 3380) 31) 832 
Caen ky Oe cy Cs 
ove? abs Sabre Oe tees cle ake se ths ae A eg le le a OR a he dks abe ee Se eke, odes abs oh 
ge ee ae ee a aa a ee ee eee 
Pe ate ls ABs tah © al aha sa, Siler 4g Whe ae Ale ole oe oat ER a os I Ae ed odes. als pein, fe MAY null! 1 
2 31 4 29 6 27 8 25 10 23 27 12 21 14 #19 16 17 #18 15 20 13 22 11 24 9 26 7 28 5 30. 3 1 


Therefore Byy = (1, 2, 31, 32)(3, 4, 29, 30)(5, 6, 27, 28)(7, 8, 25, 26)(9, 10, 23, 24)(11, 
12, 21, 22)(13, 14, 19, 20)(15, 16, 17, 18). 


0 
Then we consider C= We label ti, t2 by 1, 2 respectively. Apply ti — td°, to 
-—1 0O 


— t{° to form the permutation. 
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Therefore Czz = (1, 32)(2, 31)(3, 30)(4, 29)(5, 28)(6, 27)(7, 26)(8, 25)(9, 24)(10, 23) (11, 
22)(12, 21)(13, 20)(14, 19)(15, 18)(16, 17). 

Next we want to fine our symmetric presentation for our progenitor. The stabiliser(N,{ 
1,-3.5, 629; Ue 18, 15, V7, 10,21. 93.95, 27,-20,-31.1) where ti eS) ti, tak tt 
and the normilizer of <t> of G. This tells us the number of different conjugates of <t, > 
is two. Thus our progenitor 17*?:((2:8):2) is <x, y, z, t| y*, 27, (x, y), x -lzxz, (y~'z)?, 
x 3y2x7t ¢17, (tat), (tH?) =t8)> where we have 17*2:m((2:8):2) & 17*?:((2:8):2) 


“6: 13s (12:2) 


We consider G = (12:2) = < (1, 5, 9)(2, 6, 10)(3, 7, 11)(4, 8, 12), (1, 4, 7, 10)(2, 5, 
8, 11)(3, 6, 9, 12), (1, 11)(2, 10)(3, 9)(4, 8)(5, 7) >. We want to find the monomial 
representatives of (12:2), if possible. In order to see this, we first look at the character 


table of (12:2). 


Character Table of Group G 


Class | 1 3 4567 8 9 
Size- Yl 4:2: 6) 6) Bm Se 
Order | 1 Ody Bad: Bb OO 
oe Ces Ls ee 
pS 3° 492.8 162 6 6 
| es ee a a 

-1-1 411441 1 1 

1-1 1-1 1 -1 -1 

-1 1-1 1 -1 -1 


DS Pd Pd Dd DS Dd Dd DS Dd 
OMNAnKRWNYeE 
+ + + + + + + + + 
NNNNNRPBPBB 
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Now the character table of (12:2) has characters whose degree is greater than one. We 
note that all characters of degree larger one have degree two. Thus, it is only possible to 
find monomial representation of (12:2) of degree two. Since there are five characters of 
degree two, it is possible for (12:2) to have five different monomial representations. All of 
these will all be irreducible monomial representations. We are looking for faithful mono- 
mial representation. So we need to determine which of the five irreducible characters of 
(12:2) are faithful. We note that there are only two faithful characters namely X.8, X.9, 
where X.8 = (2, -2, 0, 0, -1, 0, 1, w, -w) and similarly X.9= (2, -2, 0, 0, -1, 0, 1, -w, w). 
We will consider the character X.9= (2, -2, 0, 0, -1, 0, 1, -2, 2) for this paper. In order 
for (12:2) to have an irreducible faithful monomial representation, (12:2) is required to 
have a subgroup of H = (4:3) to the index two in (12:2) and that such (4:3) must have a 
linear character that induces up to the character X.9 of (12:2). 

We find H = (4:3) = <(1, 4, 7, 10)(2, 5, 8, 11)(3, 6, 9, 12), (1, 7)(2, 8)(8, 9)(4, 10)(5, 
11)(6, 12), (1, 9, 5)(2, 10, 6)(3, 11, 7)(4, 12, 8)> has an index two in (12:2) and that of 
(4:3) induces up to the character X.9 of (12:2). 

Thus, (12:2) has a faithful irreducible monomial representations of degree 2. The field of 
entries of the representation is determined by the character values of the character ¢ of 


(4:3) that is being induced; namely, given by ( 1, -1, Z12)3> ~Ze12)3 - 1, -Ze12)4, Zara) 4) 


Zaza), + 1, -Zc2)3, -Z2)42(12)3> 212) 44(02)3 + 2 12) 4, 202) 42(12)3> ~2(a2) 42(12)3 - 212) 4 
) has Zig . Since $(6) values are twelve roots of unit, the field of entries is the cyclotomic 
field of the 12th roots of unity. Thus, explicitly this representation is 
p:G—+ GL(C), where C=CyclotomicField(12), 

T[lJx2T[1)-! TijzeT[2]-+ 
A T[Q|z2T[1\-! T[2]2xT(2]-+ 


Eze Teer 2\-* 
p(z2) =a ls 
T2227 (1|\-*> T[2le2F [2] 
where G =< ru, yy, zz > and G = AHT|1] U AT [2] 
Then 
0 Zi. 0 01 


Aes |) SO) {B= 
0 Zeasy-1 0 Za») 1-0 
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where A = p(xx), B = p(yy), and D = p(zz). Thus, the generators of the faithful irre- 
ducible monomial representation are A, B, D. Now the smallest finite field that contains 
the twelfth root of unity (elements of order 13) is Zi3. The elements of order twelve in 
Z 13 are generators ( every element of Z13-{0} is a power of each of these elements of Z3 
- {0}) of Z13-{0} . 

These elements of order 12 are 2, 6, 10, and 11. 


Primitiveroot (12); 
2 


Choose 2: 
21-2 2° =6 27 =11 2! — 10 


We now find a permutation representation of our monomial representation. We denote 
the permutation representations of A, B, and by Axx, Byy, and Dzz, respectively. Our 
progenitor is: 13*?:(12:2). We have two t,’s: t,, tg. We now interpret the automorphisms 


given by the three matrices A, B, and D by using the formula aj; = t; > t;. First 


: 9 0 
consider A= 
0 3 
So ayy = 9 and ago = 3 
Then, 


t; > t? and te — t3. 
Since |t;| = 12 = |t2| we have twelve distinct powers of each of the two t;’s and to simplify 
we use modulo 13. We label t1, t2 by 1, 2 respectively. Apply t1 > t? and t2 > t3 to 


form the permutation. 


12 3 4 5 6 7 8 9 10 11 12 #13 #14 «15 ~«16~«17 «618 «619 «©2006 62106220 «©2234 


Therefore Axx=(1, 17, 5)(2, 6, 18)(3, 9, 11)(4, 12, 10)(7, 19, 23)(8, 24, 20)(13, 21, 15)(14, 
16, 22) 
Next, 
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5 0 
we consider B = where ayy = 5 and ago = 8 


Therefore, 

t; 3 +? 

to + +8. 

We label ti, tz by 1, 2 respectively. Apply t; > t? and tz > t§ to form the permutation. 


Therefore the permutation for 


12 3 4 5 6 7 8 9 10 11 #12 #13 «#14 «15 «16 «17 «18 «619 «©2006 2106220 «62324 


Byy=(1, 9, 23, 15)(2, 16, 24, 10)(3, 19, 21, 5)(4, 6, 22, 20)(7, 13, 17, 11)(8, 12, 18, 14) 
Then, 


01 
the matrix D = has ayg=1 and ag1=1. Therefore, 
0 


t; = tg 
to = ty 
We label t1, tg by 1, 2 respectively. Apply tj — tz and tg > t; to form the permutation. 
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Thus the permutation for 

Dzz=(1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24) 
Now we want to find a symmetric presentation for our progenitor. The stabiliser(N,{ 1, 
3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 } where 

<t; > = {ti, t?,..., tt? } and {g € N | <t>9 = <t>} is called the normalizer of <t> in G. 
This tells us the number of different conjugates of <t; > is two. Thus, our presentation 
of the progenitor 13*?:(12:2) is <x,y,z,t | x? , y* , 22 , (x, y) , (x -lz)? , (y-1z)? , 8, 
(t(@") =t3),(t{@=t8)> where we have 13*?: (12:2) & 13*2:(12:2). 

We check using Grindstaff’s Lemma: 

We know (t1, t2)=1 > (ti, th)=1. Thus (t1, t?)=1 gives (ti, t} = 1) Vij = { 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12 } 


G<x,y,zZ,t>:=Group<x,y,z,t| 
X33 


(t* (x72) =t73), (t* (y73)=t78), 
(t,t~z)>; 

#G; 

4056 

Index (G,sub<G|x,y,z>); 

24 

#N; 

24 

13°224; 

4056 


Next we obtain a list of elements of the form mt; such that ae N, up to conjugacy. One 
element from each of the 9 conjugacy classes of PSL(2,13) will be considered. For example 
(y?) is in class 2 so (y?t17) is one element of the required form. Since the centralizer of 
(y?) is transitive the other elements of (y”)t; are all conjugate to (y?t17). Thus by looking 
at the centralizer of each class representative a list of distinct (up to conjugacy) elements 
of the form zt; is found. In the table below we list the conjugacy classes and their 


representatives. 
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Conjugacy Classes 

Class} Class Representative Elements of the form mt; 

2 | (y?) = (4, 23)(2, 24)(3, 214, 22)(5, 19)(6, | (y?tu7) 
20)(7, 17)(8, 18)(9, 15)(10, 16)(11, 13)(12, 14) 

3 z = (1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, | zte, ztz, zts,zt7, zto, ztay 
14)(15, 16)(17, 18)(19, 20)(21, 22) (23, 24) 

4 | (yz) = (A, 10)(2, 15)(3, 20)(4, 5)(6, 21)(7, 14)(8, | (yz)tio,  (vz)ta, (va)ta, 
11)(9, 24)(12, 17)(13, 18)(16, 23)(19, 22) (yz)ta, (yz)tr, (yz)ts 

5 x = (1, 17, 5)(2, 6, 18)(3, 9, 11)(4, 12, 10)(7, 19, | xti7, xte 
23)(8, 24, 20)(13, 21, 15)(14, 16, 22) 

6 y = (1, 9, 23, 15)(2, 16, 24, 10)(3, 19, 21, 5)(4, | yto, yte 
6, 22, 20)(7, 13, 17, 11)(8, 12, 18, 14) 

vi (y?x—!) = (1, 19, 17, 23, 5, 7)(2, 8, 6, 24, 18, | (y?x7")ti9, (y2x71)te 
20)(3, 13, 9, 21, 11, 15)(4, 16, 12, 22, 10, 14) 

8 (xy) = (1, 11, 19, 15, 17, 3, 23, 13, 5, 9, 7, 21)(2, | (xy)tu, (xy)te 
22, 8, 10, 6, 14, 24, 4, 18, 16, 20, 12) 

9 (yx71) = (1, 3, 7, 15, 5, 11, 23, 21, 17, 9, 19, | (yx71)ts, (yx7L)te 
13)(2, 14, 20, 10, 18, 22, 24, 12, 6, 16, 8, 4) 

Lol. oo (2? (382) 


Let H = ((4:2):(2)) such that H = ((4:2):(2)) = < (2, 3)(4, 5), (1, 5)(2, 6)(3, 7)(4, 8), (1, 
3)(2, 8)(4, 6)(5, 7), (1, 2)(3, 8)(4, 7)(5, 6) > with the following character table for H. 


Character Table of Group H 


Size 


fae 
fae 
fae 
i) 
i) 
i) 
ie) 
i) 
NO 


| ab 
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X.6 + Past sh, foatah- deat. VA. 
X.7 + Pike we ab ads ed a hele, 
X.8 + Tot dt fa Ap Pete ett 1 
X.9 + 2-2-2 2 00 0 0 0 0 
X.10 + 2-2 2-2 0 00 0 0 0 


We consider G = ((2°):(3:2)) = < (1, 4)(2, 5)(3, 6)(7, 8), (1, 8, 2, 3)(4, 6, 7, 5)>. We 
want to find the monomial representative of ((2%):(3:2)), if possible. In order to see if this 
is possible we consider the character table of ((2°):(3:2)). 


Character Table of Group G 


Class | 123 4 5 6 7 8 9 10 
Size | 1 13 3 6 6 8 6 6 8 
Order | 1222 22 3 4 4 6 
po =- 2 1 11 %1%131¢7 3 3 *7 
p = 3 1 3 5 1, 38. (92 
X.1 + Pode a Pew deh i he Boa 
X.2 + Pol deck Lat 2 -1l tf -1 
X.3 + 1 ob ee. eedioad~. Adee d rd 
X.4 + Tah Rie. Sd ot. Sod 
X.5 + 2-2 2-2 0 0-1 0 0 1 
X.6 + 22 2 2 0 0-1 0 0-1 
X.7 + 3°.3°Sf —2, 1--1 O-si =210 
X.8 + 3-3-1 1-1 1 0-1 1 0 
X.9 + 3-3-1 1 i-1 0 i1i-1 0 
X.10 + 3. Ssh -1-sie-b -0. A. bh -0 


Now the character table of ((2%):(3:2)) has characters whose degree is greater than one. 
It should be noted that all characters larger than one have degree two and three. Since 
there are two characters of degree two and four characters of degree three, it is possible 
for ((2°):(3:2)) to have six different monomial representations. All of these will be irre- 
ducible monomial representations. So we need to determine which of the six irreducible 
characters of ((2):(3:2)) are faithful. We note that there is one faithful character namely 
X.8, where X.8 = (3, -3, -1, 1, 1, -1, 1, 0, -1, 1, 0). In order for ((2%):(3:2)) to have an 
irreducible faithful monomial representation, ((2°):(3:2)) is required to have a subgroup 
of H to the index three in ((23):(3:2)) and that such H must be a linear character that 
induces up to the character X.8 of ((23):(3:2)). 

We find H = ((4:2):(2)) = < (2, 3)(4, 5), (1, 5)(2, 6)(3, 7)(4, 8), (1, 3)(2, 8)(4, 6)(5, 7), 
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(1, 2)(3, 8)(4, 7)(5, 6) > has an index of three in ((2°):(3:2)) and that H induces up to 
the character X.8 of ((2%):(3:2)). 

Therefore, ((2°):(3:2)) has a faithful irreducible monomial representations of degree two. 
The field entries of the representation is determined by the character values ¢ of H 
that is being induced, which brings our attention to Z since the character values are 
2nd roots of unity. Therefore, explicit this representation is p : G —+ GL(C), where 
C=CyclotomicField(2). 

1 Til]xeT[2|-! T[1]2eT[3]- 


1 
xxT[2]~! T[2]xaT [3]! 
—1 T[3JeeT[2]-! T[3]aeT[3]~+ 


SAA 
Wn ke 
8 

8 

Se 
eee || 
| 

4 

i) 


yyT(1]~* TAlyyT[2\-* TAlyyT[3]-* 
Y~? T2]yyT[2]-? T[2]yyT[3]-+ 
3jyyTI]-* T3]yyT[2]-! T[3]yyT[3]—* 
where G= <xx, yy> and G = HT[1] U HT[2] U HT{3] 


01 O 0 0 il 
A=1/1 0 0]andB=]0 -1 O 
00 -1 -1 0 0 


where A = p(xx) and B = p(yy). 

Therefore the generators of the faithful irreducible monomial representation are A and 
B. Now the smallest finite field that contains the second root of unity (elements of order 
3) is Zz. The elements of order two in Z3 are generators of Z3-{0}. 

Now we find a permutation representation of our monomial representation. We denote 
the permutation representative A, B, And Axx, Byy, respectively. Our progenitor is 
3*3:((23):(3:2)). We have three t;’s: t,, te, t3. We will now interpret the automorphisms 
given by the two matrices A and B by using the formula a;; © t; — t;. 


First we consider the A matrix, 


0 1 O 
fa a Oo 
0 0 -1 
So, 
ao2=l 
agi =1 


a3.3 = -l 
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Then we have, 

a1,2, t1 — te 

ari, te > ty 

a33, ts 3 tz” 

We have two distinct powers of each of three t;’s and to simplify we will use modulo 7. 
We label ty, ta, ts, t?, t? and ts are 1, 2, 3, 4, 5, 6 respectively. Apply t1 — ta, te > ty, 


and t3 > tz ' to form the permutation. 


Therefore our permutation for Axx = (1, 2)(3, 6)(4, 5). 


Next we consider 
0 0 1 


B=]0 -1 0 


—-1 0 O 
bi3 =] 


bog = -l 

b31 =-l 
Then we have 
t1 > t3 

te > tz! 

t3 >t]! 


We label t1, t2,t3, tg by 1, 2, 3 respectively. Apply t1 > t3, te > toy and t3 > ee 


Thus our permutation for Byy = (1, 3, 4, 6)(2, 5). 

Now we want to find a symmetric presentation for our progenitor. The stabiliser (N, 
{1,4}) where, <ty > = {t1, t?} and {g « N | <t>9 = <t>} is called the normalizer of < 
t > in G. Thus tells us the number of different conjugates of < t; > is two. Thus our 
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Te OY SS ae 6 
ti to ts t? +2 te 
++ 4+ 4 4 + 
ts ty’ ty (Qty (qty 
t+ 4+ 4+ 4+ 4 1 
8.2) A 364. 5 1 


presentation of the progenitor 3*°:((23):(3:2)) is 


G<x,y,t>:=Group<x,y,t| x? , y*, 


1 1 1 1 xy” 1 XYXYXYX, 


y_ixy?xy7*xy2x , yxy” 
t?, 
(t.yxy), 
(t.xyx y 
t=? > 

where we have 3*3:.,((2?):(3:2)) & 3*9:((23):(3:2)). 

We check using Grindstaff’s lemma, if we add (t1,t2), (ti, t3), (te, tz) to the presentation 
of ((2%):(3:2)) then the |((2%):(3:2))| = | 33:((23):(3:2))| = 2748 = 1296 or index of G in 
respects to x and y is 3°. Now t; = t, tg = t”, t3 = t¥ then we have 

1 1 


3 2 2 


Soy yr ey 


G<x,y,t>:=Group<x,y,t| x? : y* ,y- xy ?xy7 xy?x F 


y'xy7 xy” "xyxyxyx, 

t°, (tyxy), 

(t,xyx y By ly 2x ly 2y-ly 1), to) =t?, 

(t07), (67 ) (07 67). > 

#G; 

1296 

Index(G,sub<G|x,y>); 

27 

Which gives the order of G to be 1296 and the index of G in respects to x and y is 27 = 


3° thus our progenitor is correct. 
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7.8  7°3:,,(2:(2:4)) 


Let H = ((4:2):(2)) = <1(2;:3)(4,-5),. (1, 5) (2, 6) (8,7) (4,8) (1, Bi 84, BO, 7), U1, 
2)(3, 8)(4, 7)(5, 6) > where the order of ((4:2):(2)) is 16. 
Next we will investigate the classes of H where we have 


Class 2 Representative: xy?x 


Class 3 Representative: xyxy~!xy—! 


Class 4 Representative: (xy)? 


Class 5 Representative: xyxyxy~! 


Class 6 Representative: (xy?)? 


Class 7 Representative: xy~!xy? 


Class 8 Representative: x! 
Class 9 Representative: y~!xy~! 
Class 10 Representative: xyx 


We also have the character table of H, which is as follows. 


Character Table of Group H 


Class | 1 4 5 6 7 8 9 10 
Size | 1111 2 22 2 2 2 
Order | 1 222 22 4 4 
p = 2 d-dh Ds 2 
X.1 + To a de he te Be Bah 
X.2 + 1) sho mA he ete ado 1 sly Ob os. 
X.3 + de, Saher ete Ped, A sd 
X.4 + Pi by ee Deed ede et aan, ol 
X.5 + 1 Pet -f.S1- hb fost-t 1 
X.6 + 1) aD ed Aeedent, Bsat,. <1 
X.7 + Pow dy adeeis=i of hy elyst 
X.8 + Toa dye OT doe Peas, =1 
X.9 + 2-2 -2 0 0 0 0 0 0 
X.10 + 2-2 2-2 0 00 0 0 0 


We consider G = (2:(2:4)) = < (1, 4)(2, 5)(3, 6)(7, 8), (1, 8, 2, 3)(4, 6, 7, 5)>. We 
want to find the monomial representative of (2:(2:4)), if possible. In order to see if this 


is possible we have to consider the character table of (2:(2:4)). 


Character Table of Group G 
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Class | 123 4 5 6 7 8 9 10 
Size | 1 13 3 6 6 8 6 6 8 
Order | 1222 22 3 4 4 6 
po = 2 1 11 %1%131¢+7 3 3 «7 
p = 3 1 3 5 6 18 9 2 
X.1 + 1) dy de Be de SP Te BA ab 
X.2 + Peet Ash Teed, 2 -St Tet 
X.3 + Pi ee dhsedocede ad at id 
X.4 + Teak Deets) oh 2 bet 
X.5 + 2-2 2-2 0 0-1 0 0 1 
X.6 + 22 2 2 0 0-1 0 0-1 
X.7 + 3-3 Sh = de 61:0 sheet. 0 
X.8 + 3-3-1 1-1 1 0-1 1 0 
X.9 + 3-=3.5L Doi -Q a--t, 0 
X.10 + 3 Seeh a1 Hl b QO. tt, 0 


Now the character table of (2:(2:4)) has characters whose degree is greater than one. It 
should be noted that all characters of degree larger than one have degree two and three. 
Since there are two characters of degree two and four characters of degree three, it is 
possible for (2:(2:4)) to have six different monomial representations. All of these will 
be irreducible monomial representations. So we need to determine which of the six irre- 
ducible characters of (2:(2:4)) are faithful. We note that there is one faithful character 
namely X.8, where X.8 = (3, -3, -1, 1, -1, 1, 0, -1, 1, 0). In order for (2:(2:4)) to have 
an irreducible faithful monomial representation, (2:(2:4)) is required to have a subgroup 
of H to the index three in (2:(2:4)) and that such H must have a linear character that 
induces up to that character X.8 of (2:(2:4)). 

We find ((4:2):(2)) = H = ((4:2):(2)) = < (2, 3)(4, 5), (1, 5)(2, 6)(3, 7)(4, 8), (1, 3)(2, 
8)(4, 6)(5, 7), (1, 2)(3, 8)(4, 7)(5, 6) > has an index of three in (2:(2:4)) and that H 
induces up to the character X.8 of (2:(2:4)). 

Therefore, (2:(2:4)) has a faithful irreducible monomial representations of degree three. 
The field entries of the representation is determined by the character values ¢ of H that 
is being induced, which brings our attention to Z3 since the character values are 3rd 
roots of unity. Therefore, explicitly this representation is p : G —+ GL(C), where 
C=CyclotomicField(3). 

p (xx) = 
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T[llezTJ-! T[lexT2]-! T[lJrxT[3]-! 
T[2|eeT[1]~! TP2)]xxT[2\~+ T[2|exT[3]—* 
TBl¢zT[1J-! T]exT[2]-! T[3]zxT[3]~! 


yyT(1]~* TAlyyT[2\-* TiAlyyT[3]-* 
1J~* T2]yyT[2|\-* T[2]yyT[3]~* 
3)yyT[Y-? T3]yyT[2]-? T[3]yyT[3]~+ 
where G= <xx, yy> and G= HT{1] U HT[2] U HT[3] 


emeed aes 
A=]10 0]andB=1!0 -1 0 


pol bio d 


where A = p(xx) and B = p(yy). 


p 
T 
T 
T 


Therefore the generators of the faithful irreducible monomial representation are A and 
B. Now the smallest finite field that contais the third root of unity (elements of order 7) 
is Z7. The elements of order three in Z7 are generators of Z7-{0}. 

We now find a permutation representation of our monomial representation. We denote 
the permutation representative of A, B and Axx, Byy respectively. Our progenitor is 
7*3:(2:(2:4)). We have three t;’s: t1, t2, t3. We will now interpret the automorphisms 
given by the two matrices A and B by using the formula a;; © t; — t;. 


First we will consider the A matrix, 


eed 
A=]/10 0 


po 4 


So, 

a12= 1 
a21 = 1 
a3,3 = -] 


Then we have, 

a1,2, t1 — te 

ari, te > ty 

a33, ts > t3” 

We have two distinct powers of each of three t;’s and to simplify we will use modulo 7. 
We label ty, ta, t3, t?, t? and ts are 1, 2, 3, 4, 5, 6 respectively. Apply t1 > ta, te > ty, 


and t3 > tz ' to form the permutation. 
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Bic, Whe We Se? ae. A a a Ae i URS abe: SOP aR aes tah a. ae 


Toh Ei She bot See, eae Hae, ieee te he “hee TAR GP es Ste te ate 


Thus, 
Axx = (1, 2)(3, 18)(4, 5)(6, 15)(7, 8)(9, 12)(10, 11)(13, 14)(16, 17) 


Next we consider 


bi3 = 1 

baz = -1 

b31 =-1 

Then we have 

ti — t3 

te > t,! 

t3 >t]! 

We label t1, t2,t3, t3 by 1, 2, 3 respectively. Apply t1 > t3, te > ta and t3 > ie 


Therefore we have the permutation B = (1, 3, 16, 18)(2, 17)(4, 6, 13, 15)(5, 14)(7, 9, 10, 
12) (8,11) 
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Now we want to find a symmetric presentation for our progenitor. The stabiliser (N, 
{1,4,7} where, <t; > = {t1, t?, ..., t?} and {g « N | <t>9 = <t>} is called the normilzer 
of < t > in G. Thus tells us the numbrt of different conjugates of < t; > is two. Thus 


our presentation of the progenitor 7*°:(2:(2:4)) is 


1 1 1 1 1 


G<x,y,t>:=Group<x,y,t| x? ; ae ,y xy ?xy7 xy?x »,y Xy Xy “Xyxyxyx , ti; 
(t, (y-*xy7"))> 

where we have 7*3:7(2:(2:4)) & 7*3:(2:(2:4)). 

We check using Grindstaft’s lemma 


G<x,y,t>:=Group<x,y,t| x? , y*, 


Lg Pye er 


yo 
y_ixy~txy7*xyxyxyx , 

t3 

(t,(y~xy7)), 

(¢(79?2) ¢(y?ay)) 

(¢079?2) 44), 

(t¥?2) +¥)> 

Using the following magma, code 

print Index(G,sub<G|x,y>: CosetLimit:=9!°, Hard:=true, Print:=2); 
We get true for our index 

# N; 

48 
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Chapter 8 


Symmetric Presentations 


8.1, 2*7:(2?:27) 


Let there be an N = (23:27) where N is of order 48 and is generated by <(1, 8)(2, 7)(3, 
6)(4, 5)(9, 12)(10, 11), (1, 6, 7, 12)(2, 11)(3, 10, 9, 4)(5, 8) > where x= (1, 8)(2, 7)(3, 
6)(4, 5)(9, 12)(10, 11) and y=(1, 6, 7, 12)(2, 11)(3, 10, 9, 4)(5, 8). We are able to 
build a progenitor for our N. We wish to write symmetric presentation for the progenitor 


2*12:(23:27). A presentation for N is 


(G<x,y>=<x,y,t| x? , y* , y~ixy2xy—lxy?x , y~txy~!xy—!xyxyxyx), t?, Stabilisers of 


(N,1) > 

We need to find the stabilisers of (N,1) meaning we need to find permutations contained 
in N, that fix 1. We find the following permutations stabilise 1. 

(2, 8)(3, 9)(5, 11)(6, 12)=(xy?x) 

(3, 9)(6, 12)=(xyxy~*xy) 


We will add these additional words into our progenitor to complete it. 


Gn ys= Seyi x gy 4 


1 1 1 1 


y~ Lye ey ey ey Seis, 
i, Gay) Gaya ay) > 


However, the question is raised, how do we know our progenitor is in fact correct? To 


xy~?xy7 


understand if we do indeed build the correct progenitor we apply Grindstaff’s Lemma, 
where we look at the orbits of N1, and find what word (permutation) takes one to an orbit 


representative and we continue this process until all orbits are exhausted. Therefore, the 
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orbits of N1 include {1}, {4}, {7}, {10}, {2, 8}, {3, 9}, {5, 11}, {6,12} we will choose the 
following orbit representatives 3, 4, 5, 6, 7, 8, 10. 

ryry) —3 

ryt) 4 


1 
1 
1 
1W=6 
1 
1) =8 
1 


cyty*) 10 


Next we will put the following permutations into a t-cycle and then add them into our 
progenitor. 

t,t yey) 

gee), 


t,t ayy”) 


1 1 1 1 1 


MKS ye ey 
(xy?x), (xyxy~txy), (t, 0479), (6, 7), (t, 1), (t, t), (t, 19), (t, 6), (¢, 


t(ryey"))s what we want is 2!*(48) = 196608 if we get this we know our progenitor is 


Gaxyse<xy,t| x? py? Oxy Sy xyxyxyx, t?, 


correct. Using magma to compute the order of our G we find that 

#G; 

196608 

Thus our progenitor is correct. Next we will use Lemma 3.3 to find additional relations 
to add to our progenitor. Lemma 3.3 is only applicable to tjt2 where permutations need 
to be of order two, and need to stabilise t;tz. We will look at the set of permutations 
of the centraliser in N of the point-stabiliser in N of tz and tg. We find the following 
permutations: 

(1, 8, 7, 2)(3, 12)(4, 5, 10, 11)(6, 9), 

(1, 7)(2, 8)(4, 10)(5, 11), 

(1, 8)(2, 7)(3, 12)(4, 5)(6, 9)(10, 11), 
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8)(3, 9)(4, 10)(5, 11)(6, 12), 
es 12)(4, 11)(5, 10)(6, 9)(7, 8 
ideaues 
1, 2, 7, 8)(3, 12)(4, 11, 10, 5)(6, 9), 
vy ae 11), 


(1, 
( 
(1, 8, 7, 2)(3, 6)(4, 5, 10, 11)(9, 12), 
( 
(1, 


) 
) 


y) 


1, a 10), 

8)(2, 7)(3, 6)(4, 5)(9, 12)(10, 11) 
However, the only applicable permutations are the following 
(3, 9)(6, 12) = (xyxy7"xy) 
(1, 2)(3, 6)(4, 11)(5, 10)(7, 8)(9, 12) = (y?xy’) 
(1, 2)(3, 12)(4, 11)(6, 10)(6, 9)(7, 8) = (vxyxy) 
It should be noted that selected permutations that do not contain (1,2), when added to 
the permutation are of even order, and should be added into the permutation as follows 
(tt(evey*ev) )kK—(xyxy—lxy) note that (tt(¢¥Y °*4)) is simply t ta it is necessary we add 
this equal to the permutation since there is no (1,2) contained in its permutation, and we 
put it to the power of k, for when we find first order relations they will go from different 
powers ranging from [0..10], but for the relations found using lemma 3.3 they are of even 
or odd power. If they are of even power it means that the permutation(s) found do not 
have (1,2) contained in their permutation hence why it is necessary to input t)t2 to be 
equal to that sal permutation(s) and when it comes to adding the permutation to first 
order relations the even relation found from lemma 3.3 their power ranges from [2..10 
by 2]. In the case of a permutation that contains (1,2) to be added into the progenitor 
it is the word of that progenitor multiplied by t. So for example using (1, 2)(3, 6)(4, 
11)(5, 10)(7, 8)(9, 12) = (yxy?) to add this permutation into our progenitor we will have 
((y?xy?)t) and we will raise this to an odd power ranges such as [3..9 by 2]. 
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8.2: (2*74:(2°(2:3)) 


Let there by an N= (23:(2:3)) where N is of order 48 and is generated by <(1, 6, 12, 
23)(2, 5, 11, 24)(3, 8, 14, 19)(4, 7, 13, 20)(9, 15, 22, 18)(10, 16, 21, 17), (1, 24, 4, 18, 21, 
WA) (23:23, (3, 17-22, 13) (by. 72-11, 10,195,126) (6,-8,.12, 9-20, 15) where x=(1; 6; 12, 
23)(2, 5, 11, 24)(3, 8, 14, 19)(4, 7, 13, 20)(9, 15, 22, 18)(10, 16, 21, 17) and y=(1, 24, 4, 
18, 21, 14)(2, 23, 3, 17, 22, 13)(5, 7, 11, 10, 19, 16)(6, 8, 12, 9, 20, 15). We wish to write 
a symmetric presentation for the progenitor 2*74:N. A presentation for N is 

(G<x,y> = <x,y,t| x* , (x~ty7!)? , (xy?) , y®,) t?, Stabilisers of (N,1) > We need to 
find the stabilisers of (N,1) meaning we need to find words contained in N, that fix t,. 
We find the following words stabilise t1. 

(3, 22)(4, 21)(5, 8)(6, 7)(9, 19)(10, 20)(11, 15)(12, 16)(13, 23)(14, 24)=(x?y~!xy) 

We will add these additional permutations into our progenitor to complete it. 
Cacysa<xyt| x yey) ay ee ey aS 

To understand if we do indeed build the correct progenitor we apply Grindstaff’s Lemma, 
where we look at the orbits of N1, and find what word (permutation) takes one to an orbit 
representative and we continue this process until all orbits are exhausted. Therefore, the 
orbits of N1 include {1}, {2}, {17}, {18}, {38,22}, {4,21}, {5,8}, {6,7}, {9,19}, {10,20}, 
{11,15}, {12,16}, {13,23}, {14,24} we will choose the following orbit representatives 2, 3, 
4, 5, 6, 9, 10, 11, 12, 13, 17, 18, 24. 


3,,-1 


pry") =9 


fe ee oe pei ee es pe a a ee pe 

8 
< 
8 

iw 
<, 

an 

VY 
e 
j=) 
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Next we will put the following permutations into a t-cycle and then add them into our 
progenitor. 

t,t) 

t,t) 

tt y°)) 

tt xye*y~")) 


Genyss Soy] xo Gy py a ey CAO OG, 
£7), (t, te¥r*9)), (t, tO), (6, HMPA), (t, teye?"97")), (b, t@*y" 29D), (t, HCY), (Et, 
64), (¢, 6"), (t, 4), (t, t)> what we want is 224(48) = 805306368 if we get this 
we know our progenitor is correct. Using magma to compute the order of our G we find 
that 

#G; 

0 

Our number must be very large if the order of G is given to be zero. Therefore, we must 
use 

print Index(G,sub<G|x,y>: CosetLimit:—9!°, Hard:=true, Print:=2); 

INDEX = 16777216 (a=16777216 r=16911 h=16778532 n=16778532; 1=33560 c=149.39; 
m=16777216 t=16778531) 16777216 

Thus our progenitor is correct. Next we will use Lemma 3.3 to find additional relations 
to add to our progenitor. Lemma 3.3 is only applicale to tjt2 where permutations need 
to be of order two, and need to stabilise t;tg. We will look at the set of permutations 
of the centraliser in N of the point-stabiliser in N of ty and tg. We find the following 


permutations: 
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(1, 18)(2, 17)(3, 13)(4, 14)(5, 10)(6, 9)(7, 19)(8, 20)(11, 16)(12, 15)(21, 24)(22, 23) 
(1, 17)(2, 18)(3, 8)(4, 7)(5, 22)(6, 21)(9, 24)(10, 23)(11, 15)(12, 16)(13, 20)(14, 19) 
Identity 

(1, 17)(2, 18)(3, 5)(4, 6)(7, 21)(8, 22)(9, 14)(10, 13)(19, 24)(20, 23) 

(1, 18)(2, 17)(3, 23)(4, 24)(5, 20)(6, 19)(7, 9)(8, 10)(11, 12)(13, 22)(14, 21)(15, 16) 

(3, 22)(4, 21)(5, 8)(6, 7)(9, 19)(10, 20)(11, 15)(12, 16)(13, 23)(14, 24) 

(1, 2)(3, 20)(4, 19)(5, 23)(6, 24)(7, 14)(8, 13)(9, 21)(10, 22)(11, 12)(15, 16)(17, 18) 

(1, 2)(3, 10)(4, 9)(5, 13)(6, 14)(7, 24)(8, 23)(11, 16)(12, 15)(17, 18)(19, 21)(20, 22) 
However, the only applicable permutations are the following 

(1, 2)(3, 20)(4, 19)(5, 23)(6, 24)(7, 14)(8, 13)(9, 21)(10, 22)(11, 12)(15, 16)(17, 18) = 
(xy?xy~') 

(3, 22)(4, 21)(5, 8)(6, 7)(9, 19)(10, 20)(11, 15)(12, 16)(13, 23)(14, 24) = (x?y~!xy) 

(1, 2)(3, 10)(4, 9)(5, 13)(6, 14)(7, 24)(8, 23)(11, 16)(12, 15)(17, 18)(19, 21)(20, 22) = 
(yx) 

Therefore by lemma 3.3 we have the following progenitors that contain the permutations 


above as different cases. 


Case: (xy’xy ') ODD 
for k in [2..10 by 2] do G<x,y>=<x,y,t| x* , (x~ty~1)? , (xy~?)? , y®, t?, (x?y~! xy), 
((xy2xy—!)t)* > k, #G; end for; 


Case: (x?y-!xy) EVEN 
G<x,y>=<x,y,t] x4, (xly71)2 , (xy~2)? , y9, #2, (x2yIxy), (tt@?u))F= (x2y~1xy)> 
k, #G; end for; 


Case: (yx) ODD 
for icin [2,10 by 2)-de-Gxxiy oS y,t| xo ~ Ge ty 1)? @ a 7 ey ey); 
((yx)t)* >; k, #G; end for; 
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8.3 2*74:((4:3):27) 


Let there by an N = ((4:3):2”) where N is of order 48 and is generated by <(1, 13)(2, 
14)(5, 18)(6, 17)(9, 22)(10, 21), (1, 16, 18, 7, 9, 23)(2, 15, 17, 8, 10, 24)(3, 5, 20, 22, 11, 
13)(4, 6, 19, 21, 12, 14), (1, 17)(2, 18)(3, 15)(4, 16)(5, 14)(6, 13)(7, 12)(8, 11)(9, 10)(19, 
23)(20, 24)(21, 22) > where x= (1, 13)(2, 14)(5, 18)(6, 17)(9, 22)(10, 21), y=(1, 16, 18, 
7, 9, 23)(2, 15, 17, 8, 10, 24)(3, 5, 20, 22, 11, 13)(4, 6, 19, 21, 12, 14) and z=(1, 17)(2, 
18)(3, 15)(4, 16)(5, 14)(6, 13)(7, 12)(8, 11)(9, 10)(19, 23)(20, 24)(21, 22). We wish to 
write a symmetric presentation for the progenitor 2*7*:((4:3):27). A presentation for N is 
(G<x,y>=<x,y,t| x? , y® , y~txy2xy7! , yxy ~!xyxyx,) t?, Stabilisers of (N,1) > We 
still need to find the stabilisers of (N,1) meaning we need to find permutations contained 
in N, fix tj. We find the following permutations stabilise t1. 

(3, 16)(4, 15)(7, 20)(8, 19)(11, 23)(12, 24)=(yxy~+) 

We will add these additional words into our progenitor to complete it. 

: Ley oy Ryne Ky 


However, the question is raised, how do we know our progenitor is in fact correct? To 


G<x,y>=<x,y,t| x? , y® , y~lxy?xy- 
understand if we did indeed build the correct progenitor we apply Grindstaff’s Lemma, 
where we look at the orbits of N1, and find what word (permutation) takes one to an 
orbit representative and we continue this process until all orbits. Therefore, the orbits of 
N1 include {1}, {2}, {5}, {6}, {9}, {10}, {13}, {14}, {17}, {18}, {21}, {22}, {3, 16}, {4, 
15}, {7, 20}, {8, 19}, {11, 23}, {12, 24} we will choose the following orbit representatives 
2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 17, 18, 21, 22, 24. 

yey") =2 

ytzy~*)_9 


yZ)—4 


Ce a eC eS CS eC | 


-S —_ = SS — = 
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Next we will put the following permutations into a t-cycle and then add them into our 


progenitor. 


(ht 


1 i. 1 1 


,y xy” 
AD) ELE YS CEO); (66), 

72), (t,t)), (1,04), (t,t), 

W)), (4,09), (6,4), (t,t), 


A), (6,607), (1,6), (6,49), (t,t0)> 


MySay ey ey oy xyxyx, t?, (yxy~), 


what we want is 2(24) (48) = 805306368 if we get this we know our progenitor is correct. 


Using magma to compute the order of our G we find that 
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#G; 

0 

Our number must be very large if the order of G is given to be zero. Therefore, we must 
use 

print Index(G,sub<G|x,y>: CosetLimit:=9!9, Hard:=true, Print:=2); 

INDEX = 16777216 (a=16777216 r=16911 h=16778532 n=16778532; 1=33560 c=149.39; 
m=16777216 t=16778531) 16777216 

Thus our progenitor is correct. Next we will use Lemma 3.3 to find additional relations 
to add to our progenitor. Lemma 3.3 is only applicable to tjtz2 where permutations need 
to be of order two, and need to stabilise t;tz. We will look at the set of permutations 
of the centraliser in N of the point-stabiliser in N of ty and tg. We find the following 
permutations: 

Identity 

(1, 9, 18)(2, 10, 17)(3, 23, 20, 16, 11, 7)(4, 24, 19, 15, 12, 8)(5, 13, 22)(6, 14, 21) 

(1, 22, 18, 13, 9, 5)(2, 21, 17, 14, 10, 6)(3, 23, 20, 16, 11, 7)(4, 24, 19, 15, 12, 8) 

(1, 13)(2, 14)(5, 18)(6, 17)(9, 22)(10, 21) 

(1, 9, 18)(2, 10, 17)(3, 11, 20)(4, 12, 19)(5, 13, 22)(6, 14, 21)(7, 16, 23)(8, 15, 24) 

(1, 5, 9, 13, 18, 22)(2, 6, 10, 14, 17, 21)(3, 7, 11, 16, 20, 23)(4, 8, 12, 15, 19, 24) 

(1, 22, 18, 13, 9, 5)(2, 21, 17, 14, 10, 6)(3, 11, 20)(4, 12, 19)(7, 16, 23)(8, 15, 24) 

(1, 5, 9, 13, 18, 22)(2, 6, 10, 14, 17, 21)(3, 20, 11)(4, 19, 12)(7, 23, 16)(8, 24, 15) 

(1, 18, 9)(2, 17, 10)(3, 7, 11, 16, 20, 23)(4, 8, 12, 15, 19, 24)(5, 22, 13)(6, 21, 14) 

(3, 16)(4, 15)(7, 20)(8, 19)(11, 23)(12, 24) 

(1, 13)(2, 14)(3, 16)(4, 15)(5, 18)(6, 17)(7, 20)(8, 19)(9, 22)(10, 21)(11, 23)(12, 24) 

(1, 18, 9)(2, 17, 10)(3, 20, 11)(4, 19, 12)(5, 22, 13)(6, 21, 14)(7, 23, 16)(8, 24, 15) 
However, the only applicable permutation is the following 

(3, 16)(4, 15)(7, 20)(8, 19)(11, 23)(12, 24) = (yxy!) 

Therefore by lemma 3.3 we have the following progenitor that contain the permutation 
above is: 

Case: (xy’xy !) EVEN 

for k in [2..10 by 2] do G<x,y> = <x,y,t| x? , y® , y~txy?xy7! , y~lxy—!xyxyx, t?, 
(yxy!), (tt@¥-7))* = (yxy—1)>; k, #G; end for; 
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8.4 2*71:((8:27):3) 


Let there by an N = ((8:2):3) where N is of order 96 and is generated by <(1, 9, 20, 6, 
14, 24, 2, 10, 19, 5, 13, 23)(3, 12, 21, 7, 16, 18, 4, 11, 22, 8, 15, 17), (1, 16, 23, 8, 13, 
22, 6, 11, 20, 3, 9, 17, 2, 15, 24, 7, 14, 21, 5, 12, 19, 4, 10, 18) > where x= (1, 9, 20, 6, 
14, 24, 2, 10, 19, 5, 13, 23)(3, 12, 21, 7, 16, 18, 4, 11, 22, 8, 15, 17) and y=(1, 16, 23, 8, 
13, 22, 6, 11, 20, 3, 9, 17, 2, 15, 24, 7, 14, 21, 5, 12, 19, 4, 10, 18). We wish to write a 
symmetric presentation for the progenitor 2*?4:((8:27):3). A presentation for N is 


we 1ycly-1x?y2x-1 ) t?, Stabilisers of (N,1) 


(G<x, y> = <x, y, t| (x "ly Ser ye ys 
> 

We need to find the stabilisers of (N,1) meaning we need to find permutations contained 
in N,fix t;. We find the following permutations stabilise t1. 

(17, 18)(19, 20)(21, 22)(23, 24)=(yxy) 

(9, 10)(11, 12)(13, 14)(15, 16)=(y2x) 


We will add these additional words into our progenitor to complete it. 
1 


xtyix?y?x t,t”, (yxy), (y?x)> 


However, the question is raised, how do we know our progenitor is in fact correct? To 


Gat yoScnyal oy 2)? ee sy 


understand if we did build the correct progenitor we apply Grindstaff’s Lemma, where 
we look at the orbits of N1, and find what word (permutation) takes one to an orbit 
representative and we continue this process until all orbits are exhausted. Therefore, the 
orbits of N1 include {1}, {2}, {5}, {6}, {7}, {8}, {9, lO}, {11, 12}, {13, 14}, {15, 16}, 
{17, 18}, {19, 20}, {21, 22}, {23, 24} we will choose the following orbit representatives 
D9. 9A, 5 Be 7, By, Th, 13: 15.17, 10:99. 99, 

1@°)=9 

y°)—3 


K~g 
o 
Js 

NI 


ro Ke Ke K ra 
8 
oa 
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Next we will put the following permutations into a t-cycle and then add them into our 


progenitor. 


x°)) 
¥°)) 


x*)) 
¥°)) 
) 


11 
ene) 


6 
My SSyitl, Gy ye ee ey te ys Gr at) 


¥D), (6,6), (Et), (6,6), (6,6), (Ht), (6,0), (6,60), (6,60), (6,00), 


(t,t 


vw), (t,t), (t,t), (t,t(@"'))> 


what we want is 2(24)96 = 1610612736 if we get this we know our progenitor is correct. 


Next we will use Lemma 3.3 to find additional relations to add to our progenitor. Lemma 


3.3 


is only applicable to tyt2 where permutations need to be of order two, and need to 


stabilise tyt2. We will look at the set of permutations of the centraliser in N of the point- 


stabiliser in N of t; and ta. We find the following permutations: 


(1, 


7, 6, 4, 2, 8, 5, 3)(9, 15, 14, 12, 10, 16, 13, 11)(17, 23, 21, 20, 18, 24, 22, 19), 


Identity, 


) 
1, 4, 5, 7, 2, 3, 6, 8) 
1/355, 8) 246.7) 


1, 4, 5, 7, 2, 3, 6, 8) 


( 
1, 4, 5, 7, 2, 3, 6, 8)( 


1, 6, 2, 5)(3, 7, 4, 8)( 

1, 6, 2, 5)(3, 7, 4, 8)( 
( 

1, 2)(3, 4)(5, 6)(7, 8)(9, 1 
( 


1, 6, 2, 5)(3, 7, 4, 8)( 
1, 6, 2, 5)(3, 7, 4, 8)( 
1, 2)(3, 4)(5, 6)(7, 8), 


(1, 
( 
( 
( 
( 
( 
(1, 
( 
(1, 
( 
(1, 
( 
( 
(1, 
( 
(1, 
(1, 
(1, 
(1, 
( 
( 
( 
(1, 
(1, 
(1, 
(1, 
( 
(1, 
(1, Ae 4)(5, 6)(7, 
(9, 


17, ee , 20)(21, 22)(23, 24), 

1, 5, 2, 6)(3, 8, 4, 7)(9, 13, 10, 14)(11, 16, 12, 15)(17, 21, 18, 22)(19, 23, 20, 24), 

1, 5, 2, 6)(3, 8, 4, 7)(9, 13, 10, 14)(11, 16, 12, 15)(17, 22, 18, 21)(19, 24, 20, 23), 

1, 7, 6, 4, 2, 8, 5, 3)(9, 15, 14, 12, 10, 16, 13, 11) 
8, 6, 3, 2, 7, 5, 4)(9, 15, 14, 12, 10, 16, 13, 11) 

15:7, 6; 4-2; 8 by BV, 16: 14, 11,10), 155-13, 12) (17,223; 21, 20; 18, 94,29. 19), 

, 6)(3, 8, 4, 7)(9, 14, 10, 13)(11, 15, 12, 16)(17, 21, 18, 22)(19, 23, 20, 24), 

1, 5, 2, 6)(3, 8, 4, 7)(9, 14, 10, 13)(11, 15, 12, 16)(17, 22, 18, 21)(19, 24, 20, 23), 

8)(9, 10)(11, 12)(13, 14)(15, 16), 

9, 10)(11, 12)(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24) 


407 


8, 6, 3, 2, 7, 5, 4)(9, 16, 14, 11, 10, 15, 13, 12)(17, 24, 21, 19, 18, 23, 22, 20), 
(9, 11, 13, 16, 10, 12, 14, 15)(17, 20, 22, 23, 18, 19, 21, 24), 
(9, 11, 13, 16, 10, 12, 14, 15)(17, 20, 22, 23, 18, 19, 21, 24), 

1, 2)(3, 4)(5, 6)(7, 8)(17, 18)(19, 20)(21, 22)(23, 24), 
9, 12, 13, 15, 10, 11, 14, 16)(17, 20, 22, 23, 18, 19, 21, 24), 
9, 11, 13, 16, 10, 12, 14, 15)(17, 19, 22, 24, 18, 20, 21, 23), 
1 35, 8.2, 46.7700, 12; 18, 
9, 10)(11, 12)(13, 14)(15, 16), 
8, 6, 3, 2, 7, 5, 4)(9, 15, 14, 
1, 3, 5, 8, 2, 4, 6, 7)(9, 11, 13, 
9, 13, 10, 
9, 13, 10, 
1, 4, 5, 7, 2, 3, 6, 8)(9, 12, 13, 
7, 6, 4, 2, 8, 5, 3)(9, 16, 14, 


15, 10, 11, 14, 16)(17, 20, 22, 23, 18, 19, 21, 24), 


12, 10, 16, 13, 11)(17, 24, 21, 19, 18, 23, 22, 20), 
16, 10, 12, 14, 15)(17, 19, 22, 24, 18, 20, 21, 23), 
14)(11, 16, 12, 15)(17, 22, 18, 21)(19, 24, 20, 23), 
) 
( 


KS WwW 


14)(11, 16, 12, 15)(17, 21, 18, 22)(19, 23, 20, 24), 
15, 10, 11, 14, 16)(17, 19, 22, 24, 18, 20, 21, 23), 
11,10; 155-18, 12\(17,°24) 91, 192.18, 93,9990); 


0)(11, 12)(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24), 
8, 6, 3, 2, 7, 5, 4)(9, 16, 14, 11, 10, 15, 13, 12)(17, 23, 21, 20, 18, 24, 22, 19), 

1, 3, 5, 8, 2, 4, 6, 7)(9, 12, 13, 15, 10, 11, 14, 16)(17, 19, 22, 24, 18, 20, 21, 23), 

9, 14, 10, 13)(11, 15, 12, 16)(17, 21, 18, 22)(19, 23, 20, 24), 

9, 14, 10, 13)(11, 15, 12, 16)(17, 22, 18, 21)(19, 24, 20, 23), 


17,24, 91,19, 18, 93, 92,20), 


) 
) 
( 
(17,293,921; 90; 18, 24) 29.19), 
( 
) 


However, the only applicaible permutations are the following 


(1, 2)(3, 4)(5, 6)(7, 8)(17, 18)(19, 20)(21, 22)(23, 24) = (x71, y~') 
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(1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24) = 
(x*yx7"y) 

(9, 10)(11, 12)(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24) = (x,y) 

Therefore by lemma 3.3 we have the following permutations can be added into the pro- 


genitor as extra relations. 


8.5 Linear Maps of PSL(2,29) 


We will write linear maps that generate PSL(2,29) namely a, 6, y assist us in doing so. 
We should note that a: x > x+1, 6: x > xK, y > -i, 

We will begin with a: x > x+1 

{oo} U {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 
25, 26, 27, 28, 29} thus our a permutation is a = ( 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29) 


In order to find 6 we need non-zero squares of F29 and we will use modulo 29 to simplify. 


Bb: x > xk 
=0 
= 4 

a 

3° =9 

a? = 16 
A905 

62 = 36 =o9 7 
7? = 49 =o9 20 
8? = 64 =o9 6 
9? = 81 =o9 23 


10? = 100: =a9 13 
11? = 121 S545 

12? = 144 =o9 28 
13? = 169 =n9 24 
142 = 196 =n9 22 
157 = 225 =n9 22 
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16? = 256 =29 24 

17? = 289 =o9 28 

18? = 324 =o9 5 

197 = 361 =o9 13 

20? = 400 =o9 23 

21? = 441 =o9 6 

22? = 484 =o9 20 

23? = 529 =o9 7 

24? — 576 =o9 25 

257 = 625 =o9 16 

26? = 676 =o9 9 

277 = 729 =o9 4 

28? = 784 =o9 1 

29? = 841 =o9 0 
Therefore we find the following squares 0, 1, 4, 5, 6, 7, 9, 13, 16, 20, 22, 23, 24, 25, 
28. Next we will find the smallest non-zero square k, whose powers gives all of non-zero 
squares. 

We will choose 4 to start with 
An 4 

Ae S16 

43 = 64 =o9 6 

A* — 256 =o9 24 

4° — 1024 =o9 9 

4° — 4096 =o9 7 

A” = 16384 =o9 28 

48 = 65536 =o9 25 

4° = 262144 =o9 13 
410 — 1048576 =a9 23 
Al — 4194304 =o9 5 
Al = "16777216 05:20 
4'3 — 67108864 =o9 22 
414 — 968435456 =o9 1 
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Notice that four worked and four being one of the smallest non-zero square we will use 
Kk=4. 


Now £: x > 4x 


4(1) =4 
4(2) = 8 
4(3) = 12 
4(4) =16 
4(5) =20 
4(6) =24 
4(7) =28 
4(8) = 32 =a9 3 
4(9) = 36 =29 7 
4(10) = 40 =9 11 
4(11) = 44 =o9 15 
4(12) = 48 =99 19 
4(13) = 52 =o9 23 
4(14) = 56 =o9 27 
4(15) = 60 =o9 2 
4(16) = 64 =n9 6 
4(17) = 68 =a9 10 
4(18) = 72 =o9 14 
4(19) = 76 =o9 18 
4(20) = 80 =o9 22 
4(21) = 84 =29 26 
4(22) = 88 =a9 21 
4(23) = 92 =o9 5 
4(24) = 96 =29 9 

(25) 

(26) 

(27) 

(28) 

(29) 
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Thus our permutation for 6 = (1, 4, 16, 6, 24, 9, 7, 28, 25, 13, 23, 5, 20, 22)(2, 8, 3, 12, 
19, 18, 14, 27, 21, 26, 17, 10, 11, 15) 


Next we will find y where 7: x > -+ = -lx 


-1 


6) = -6 =g9 23 
) = -5 =o9 24 
-1(25) = -25 =9 4 
\ = =i Ss-18 
= -1(13) = -13 =o9 16 
= -1(3) = -3 =n9 26 
-1(8) = -8 =9 21 
-1(17) =-17 =29 12 
-1(9) = -9 =o9 20 
-1(27) = -27 =o9 2 
-1(2) = -2 =99 27 
-1(20) = -20 =a9 9 
-1(12) = -12 =o9 17 
-1(21) = -21 =a9 8 
(26) = -26 =o9 3 
-1(16) = -16 =o9 13 
-1(18) = -18 =o9 11 
-1(4) = -4 =a9 25 
-1(24) = -24 =o9 5 
-1(23) = -23 =29 6 
-1(7) = -7 =o9 22 
-1(19) = -19 =o9 10 
-1(14) = -14 =o9 15 


~1(28)- = -1(28) = -28 = =o9 1 
Thus the permutation for y = (0, co)(1, 28)(2, 14)(3, 19)(4, 7)(5, 23)(6, 24)(8, 18)(9, 
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16)(10, 26)(11, 21)(13, 20)(15, 27) (22, 25). 


We will now use magma to confirm if our work above is correct. 


S:=Sym(30) ; 

a:=S!(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29); 

b:=S!(1, 4, 16, 6, 24, 9, 7, 28, 25, 13, 23, 5, 20, 22) 

(2, 8, 3, 12, 19, 18, 14, 27, 21, 26, 17, 10, 11, 15); 
g:=S!(29, 30)(1, 28)(2, 14)(3, 19) (4, 7) (5, 23)(6, 24)(8, 18) 
(9, 16)(10, 26)(11, 21)(13, 20) (15, 27)(22, 25); 
ps1229:=sub<S|a,b,g>; 

#ps1229; 

/12180/ 

IsIsomorphic(PSL(2,29) ,ps1229) ; 

fr 

true Homomorphism of GrpPerm: $, 

Degree 30, Order 2°235729 into GrpPerm: ps1229, 

Degree 30, Order 27235729 induced by 

(3, 23, 21, 6, 19, 20, 28, 16, 15, 22, 9, 25, 4, 7) 

(5, 13, 14, 27, 12, 10, 30, 26, 29, 8, 24, 11, 18, 17) 
l==3-(hy 10,26, 4, 14, 19, 16, 21, 2; 9y 25, 5; 8.27) 

(3, 23, 29, 13, 24, 20, 28, 30, 7, 15, 11, 22, 6, 12) 

(1 By. 29°, 125.20) (4, 23,24) (5,-16,- 21) (6;. 7). 26) 

(9; 14, 95) (10; 18, 277 G1, 15, 49)(138, 30, -17)(22; :29,. 28) 
ano (hy 195. 210.00, 10, 4) CS, 13}, 8) (5, 18; 17) Gy. Ty, 12) 
(7, 22, 25)(9, 20, 23)(11, 28, 27)(15, 24, 26)(16, 30, 29) 
rs 


Magma confirms that our work is correct, thus we found PSL(2,29)’s map where PSL(2,29) 
=<a,f,y> 
We next need to find PGL(2,29), where we will find map (22%) such that ad-be # 1, 


at 


ad-be # non-zero square and ad-bc ¥ 0. 

Now we will use the following permutations given to use from magma to find linear frac- 
tional maps (1, 10, 26, 4, 14, 19, 16, 21, 2, 9, 25, 5, 8, 27)(3, 23, 29, 13, 24, 20, 28, 30, 7 
15, 11, 22, 6, 12) and (1, 19, 21)(2, 10, 4)(3, 13, 8)(5, 18, 17)(6, 14, 12)(7, 22, 25)(9, 20, 
23)(11, 28, 27)(15, 24, 26)(16, 30, 29) it should be noted that 30 = oo and 29 = 0. 

We will first use the permutation (1, 10, 26, 4, 14, 19, 16, 21, 2, 9, 25, 5, 8, 27)(3, 23, 29, 
13, 24, 20, 28, 30, 7, 15, 11, 22, 6, 12) 


Choose 29, where 29 maps to 13 


a(29)+b __ 
c(29)+d ~~ 13 


= §=13 
= b= 13d 
Choose 30, where 30 maps to 7 
a(30)+b __ 
c(30)+d ~~ 7 
fib 
=>? so = 7 
«1 30 
=> a=7c 


Choose 1, where 1 maps to 10 


(1)+b _ 
atita = 10 
= = 10 


ct 


= atb = 10c+10d 


Using a+b=10c+10d we will be plugging in b=1d and a=7c 


=> 7c + 13d = 10c + 10d 
=> 3d = 3c 
=> d=c 


Thus we have d=c, b=13d, and a=7c. 


We will pick a=7, b=13, c=1, d=1 and plug them into the 


Thus we have x > ae 


ax+b 
ca+d 
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to find a linear map. 


We will now check to see if this is the correct linear map by picking x=1 and x=4. 


Choose 1, where 1 maps to 10 
7(1)+13 
I+1 
T+13 
2 
20 
2 
= 10, which is true. 


Choose 4, where 4 maps to 14 
7(4) +13 

qF1 
_ 28413 

5 

_ 41 
mee ny 
115%: 
= 416 


= 246 =o9 14, which is true. 


Thus our linear map is correct. 
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Next we will find a linear map using our second permutation (1, 19, 21)(2, 10, 4)(3, 13, 
8)(5, 18, 17)(6, 14, 12)(7, 22, 25)(9, 20, 23)(11, 28, 27)(15, 24, 26)(16, 30, 29). 


Choose 29, which maps to 16 


cee — 16 

= 2216 

= b= 16d 

Choose 30, which maps to 29 
ata = 29 

= f= 

=> a=0 


Choose 2, which maps to 10 


a(2)+b 
c(2)+d 10 
2a+b _ 
Zetd = 10 


=> 2a+b = 20c+10d 

We will plug in b=16d and a=0 into 2a+b=20c+10d 
= > 2(0)+16d=20c+10d 

==> 16d=20c+10d 

= 6d=20c 

= > 3d=10c 

So we have a=0, b=16d and 3d=10c 

We will pick a=0, b=160, c=0, and d=10 we will plug in these variables into 


the linear map. 


160 


Thus we have x > 3410 


We will check if this is correct by Choose x=1 and x=2. 


Choose 1, which maps to 10 
160 


3(1)+10 
— 160 
Sas 


= 160(37') 
= 160(9) 
= 1440 =29 19, which is true 


Choose 2, which maps to 10 


160 
3(2)+10 


az+¥ to find 
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— 160 
~ “T6 


160(16~') 
= 160(20) 
= 3200 =29 10, which is true. 


Thus our linear map is correct. 


8.6 2*9:(37:(27)) 


We will work with an N = (3?:(27)) who has an order of 36 and is generated by <(1, 3, 
2)(4, 7, 9)(5, 8, 6), (1, 2, 5, 6, 4, 9)(3, 7, 8), (1, 5, 4)(2, 6, 9)(3, 8, 7), (1, 4)(2, 6)(7, 8)> 
where x = (1, 6, 7)(2, 3, 4, 9, 8, 5) and y = (1, 4)(2, 7)(3, 9)(6, 8). We wish to write a 
symmetric presentation for the progenitor 2*?:(3?:(27)). A presentation for N is 
(G<x,y>=<x,y, t | y? , x® , (xyx)? , x7lyx7lyx lyxyxyxly,) t?, Stabilisers of 
(Ny Ss 

We now need to analyse the stabilisers of N fix ty.. The permutations in N that stabilise 
t, are as follows. 

(2, 9)(3, 8)(4, 5) = x? 

(2, 8)(3, 9)(6, 7) = xyx"Tyxy 

We will now add the additional words above into our progenitor. 
G<x,y>=<x,y,t—y* ,x®, (xyx)? , x lyxlyxlyxyxyx7ly, t?, x°, xyx~lyxy >. 
Next we will apply Grindstaff’s Lemma, we will look at the orbits of N in respects to one 
and find what word takes one to an orbit representative, we will continue with this process 
until the orbits representatives are exhausted. Therefore, the orbits of N in respects to 
one are {1}, {4, 5}, {6, 7}, {2, 9, 8, 3} we will choose the following orbit representatives: 
2, 4, 6. 


jue?) 9 
1¥ =4 
17 =6 


We will now put the permutations above into a t-cycle and include them into our pro- 
genitor. 

G<xy>=<x,y,t | y? ,x®, (xyx)? , x7lyx lyx lyxyxyx7!y, t?, x3, xyx7lyxy, 
(t,t), (t,t), (t,t%)>. 
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We need to have 2*°26 = 18432 to know if our progenitor is correct. We will use magma 
to compute the order of our G we find that 

#G; 

18432 

Thus our progenitor is correct. Next we will apply lemma 3.3 to find additional relations 
to add to our progenitor. It should be noted that Lemma 3.3 is only applicable to tite 
where permutations need to be of order two, and need to stabilise tyt2. We will look at 
the set of words of the centraliser in N of the point-stabiliser in N of tte. 

(1, 2)(4, 6)(5, 9)(7, 8) = x*y 

(x?y) is the only permutation given and applicable besides the identity. Therefore since 
(xy) contains (1, 2) in its permutation, that makes it odd thus we will have to put it to 


the power of k and raise it to an odd power range such as [3..9 by 2]. 


8.7 2*18:(3:A¢) 


Let there be an N = (3:Ag) where N is generated by < (1, 2, 4, 7, 3, 6)(5, 8, 10)(9, 12, 
13, 16, 11, 14)(15, 17, 18), (1, 2, 5, 9)(3, 6, 8, 11)(4, 7, 10, 13)(12, 15)(14, 17)(16, 18), 
(1, 3, 4)(2, 6, 7)(5, 8, 10)(9, 11, 13)(12, 14, 16)(15, 17, 18) > where x = (1, 18, 4, 17, 3, 
15)(2, 5, 14, 11, 6, 8, 16, 13, 7, 10, 12, 9) and y = (1, 16, 10, 15, 9)(3, 12, 5, 17, 11)(4, 
14, 8, 18, 13). 


We wish to write symmetric presentation for the progenitor 2*!%:(3:Ag). A presentation 


for Ni(Ga xy SS =< x,y, ty? a oe ce 7, Cer yy yey te 
,) t?, Stabilisers of (N,1) >. 

We need to find the stabiliser of (N, 1) meaning we need to dins permutations contained 
in N, that fix t;. The following permutations stabilise t1. 

(2, 11, 18)(5, 10, 8)(6, 13, 15)(7, 9, 17)(12, 14, 16) = y-'xlyxy"!x-? 

(2, 13, 5, 16, 15)(6, 9, 8, 12, 17)(7, 11, 10, 14, 18) = (x—ly?)? 

(5, 17)(8, 18)(9, 16)(10, 15)(11, 12)(13, 14) = (xyx)? 

(5, 16)(8, 12)(9, 17)(10, 14)(11, 18)(13, 15) = y?xy~!x? 


We will add the additional words into our progenitor to complete it. 
1 


Gay are oO ey Oe ee I ay a ey eee ae ee, 


yo ee yoy ey yn) ey ey ae 
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we will look at the orbits of N in repsects to t; and and find the word of each of the orbit 
representatives. We continue this process until all the orbits are exhausted. The orbits 
are as follows {1}, {3}, { 4}, { 2, 11, 18, 18, 10, 12, 15, 5, 14, 7, 8, 17, 6, 16, 9 } we 


will choose 3, 4, 18 as the representatives. 


| Gt ee 
1)? =4 
17 = 18 


Next we will put the permutations above into t-cycles and then proceed to add them to 


our progenitor. 


Gf Sea ty et ek a ee ee 


Oe yy a ys aay aye 
4 2 
(tet) (tt), (Ea) S 


We want is to have 2*!°1080 = 283115520 if we get this number we know our progenitor 


is correct. we will use magma to confirm if our progenitor is correct by computing the 
order of G. 
#G; 
283115520 
Thus our progenitor is correct. Next we will apply Lemma 3.3 to find any additional 
relations to add to our progenitor. Lemma 3.3 is only applicable to titzg where the 
permutations need to be of the order two, and need to stabilise tyt2. We will look at the 
set of permutations of the centraliser in N of the point-stabiliser in N of t; and tg. 
2); | 7)(12, 18)(14, 15)(16, 17) = x*yxyx?y"!x 

, 7)(5, 9)(8, 11)(10, 13) = (yxy)? 
13)(12, 18)(14, 15)(16, 17) = x°yxyx?y~+x 
4, 7)(12, 18)(14, 15)(16, 17) = y2xy~1!x? 
: 9)(8, 11)(10, 13)(12, 18)(14, 15)(16, 17) = (xyx)? 
2)(3, 6)(4, 7)(5, 9)(8, 11)(10, 18) = x*y?x?y-!x7} 
However, even though Lemma 3.3 gives us multiple permutations that stabilise [1, 2] it 
also states that there is only one unique permutation that can be added to the progenitor. 
In addition to stabilising [1, 2] the permutation must also equal itself when raised to the 
other permutations and the permutation that meets that requirement is (xyx)?. It should 


be noted that this permutation does not contain (1, 2) therefore it is of even order and 
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should be added to the permutation as follows (tt(*"#"* '))7 = (xyx)? and we put it to the 


power of j for when we find our first order relations its power range will be from [0..10]. 
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Chapter 9 


Classical Groups 


9.1 Unitary Groups 


In this section we give symmetric presentations of groups involving PSU(3,3), U(3,7), 


PSU(3,9), and PSU(3,11). 


9.1.1 Construction of the Unitary Group PSU(3,3):2 


We will prove that the progenitor 2*47:PSL(2,7) where 2*47:PSL(2,7) = < x, y > and 
x ~ (1, 2)(5, 7)(6, 9)(8, 12)(10, 14)(11, 15)(13, 17)(16, 20)(18,22)(19, 23)(21, 26)(24, 
27)(25, 30)(28, 33)(29, 35)(32, 37)(39, 41)(40, 42), y ~ (1, 3, 5, 8)(2, 4, 6, 10)(7, 11, 
9, 13)(12, 16)(14, 18)(15, 19, 24, 29)(17, 21, 27, 32)(20, 25, 31, 26)(22, 28, 34, 23)(30, 
36, 37, 40)(33, 38, 35,39)(41, 42)(106, 107), factored by three relations isomorphic to the 
Unitary classical simple group PSU(3, 3):2. 

Let G & ae) ~ PSU(3, 3):2. 


y2to1t17,(yx)8t21t31 te5taota tastes, ((yx)3)*ta1taotoatostasts1 


We have the following relations 
Relation 1 = ((y)ty'2y7y'29""))2 = ytorty 
Relation 2 = ((yx )t@ 4 #9" '#¥2)))8 — (yx)8to1tg1 tastaotai tastes 


Relation 3 = (((yx)? )t@ 24 '2¥°)))® = ((yx)3)8ta1 tagtoatoststgi 
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First Double Coset 


NeN = { N(e)” | ne N } = {N} 

The coset Stabilizer of the coset N = Ne is N. 

The number of single right cosets in the double coset NeN = |] is given by a = 4 =1 
X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} is{1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 
35, 36, 37, 38, 39, 40, 41, 42} we will multiply N on the right by an orbit representative 
and determine its double coset. 

Choose 1 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 

22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42}. 

Then 

Nt; € [1] 


Cayley Diagram 


Second Double Coset 


Nt,N = { N(t1)” | ne N} = {Nt1, Ntg,..., Nta2} 
The point-stabiliser 1, N! is given by <yxy~!, xyxy~!x> 


But Nt; = Nts 
Nt, 

= Nts 

= N(tY’ € [1] 


But Nty — Nts 
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Nt, 

= Nts 

= N(t1)¥%Y 

The coset stabilizer N®) = <yxy7!, xyxy7!x> 

The number of single right cosets in the double coset Nt;N = [1] is given by ney = 18s 


= 42 

The orbits for N@) on 

X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {1}, {2}, {25}, {28}, 
{30}, {33}, {8, 13, 31, 17}, {4, 11, 34, 15}, {5, 16, 42, 35}, {6, 18, 41, 37}, {7, 29, 40, 
201, {8, 10, 19, 21}, 19, 32, 39, 22}, (12, 26, 23,141, {24 38, 27, 36} 

Multiply Nt; by a representative of each orbit and determine its double coset. 

Choose 1 from {1} 

Ntit1 

= N(ti)? 

=Nef* 

Choose 2 from {2} 

Ntite 

= ((xyxy—')?)teta 

= N(tyt2) ey 'evey™") € [1,2] 

Choose 25 from {25} 

Ntj tos 


= (yxy~")tsot33 

= N(tit2)& "24" 29") ¢ [1,2] 
Choose 28 from {28} 

Nt tog 

= ((xyxy"')*)tati 

= N(tyto)@2y2¥7y"") € [1,2] 
Choose 30 from {30} 

Nt1t30 


= (yxy~')tgot33 
= N(tit2) 29 '*¥) ¢ [1,2] 


Choose 33 from {33} 

Nt1t33 

= Nt ity 

= N(ti)? 

=Ne|*] 

Choose 3 from {3, 13, 31, 17} 
Ntit3 


= (yxyxy7!xy”)tiati 

= N(tyt2)@y2y 292) € [1,2] 
Choose 4 from {4, 11, 34, 15} 
Ntyta 


= (yxy 'xyxy' )tagte6 


= N(tyt2) vey ‘ey teu" 24) © [1,9] 
Choose 5 from {5, 16, 42, 35} 
Ntits 

= Ntit1 

= N(t1)? 

=Ne(' 

Choose 6 from {6, 18, 41, 37} 
Ntite 


= (xyxy”!xy7'xy)tets 

= N(tyt2) Ye '*4¥Y) © [1,2] 
Choose 7 from {7, 29, 40, 20} 
Ntit7 

= Ntoagtes 

= N(tyit2) yey ey 2y) e [1,2] 
Choose 8 from {8, 10, 19, 21} 
Ntitg 


ih 1 


= (y~*xyxy"xy*)tiatia 

= N(tyt9) yey 2¥*2) € [1,2] 
Choose 9 from {9, 32, 39, 22} 
Ntito 
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423 
= (y_'xyxy”!xy7!x)tagte3 
= N(tyt2) @2vey” ‘eye) e [1,2] 
Choose 12 from {12, 26, 23, 14} 


= (y’xyxy7 xy? )taotar 
= N(tyt2) ev ‘ey *e¥e) ¢ [1,2] 
Choose 24 from {24, 38, 27, 36} 


Ntjt24 


= (y’xy7!xy7?xy7")taeti 

= Ntzeti 

= N(tyt2) Wey 'ey ty") € [1,2] 
Cayley Diagram 


14+1+1+1 
+4+4+4+ 


[*] [1] [1,2] 
N Nt, N 


Third Double Coset 


NtitsN = { N(tit3)” | n e N} = {Ntytg, Ntatg,..., Ntgts} 

The point-stabiliser 1, 2, N!? is given by <yxy~!, (xyxy7!)? > 

Now Ntjto = Ntot1 

Now (t1t2)*¥77 

Thus, (xyxy~*) ¢ [1,2] 

Thus the coset stabiliser N!2) > < N!2 yxy7!, (xyxy—1)?, xyxy—1, x, 

yxy 'x, yxy~/xyxy71 > 

The number of single right cosets in the double coset Nt;t2N = [1,2] is given by Nosy = 


168 _ 
3 = 21 
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The orbits for N@?) on 

X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {1, 2}, {25, 30}, {28, 
83+, (3; 13; 31, 17}, 44, 1,34, 15}, {24, 38, 27,36}; 45, 16, 42, 20,40, 7, 29,35), 16; 
18,41, 22,39, 9,32: 37}, 18, 10, 19, 14, 93, 12; 26,211 

Multiply Nt;t2 by a representative of each orbit and determine its double coset. 

Choose 2 from {1, 2} 

Nt, tate 

= Nti(t2)? 

= Nt; € [1] 

Choose 25 from {25, 30} 

Nti totes 


= (yxy~'xyxy”*)teti tsa 

= N(tytgt4) 77 2429) © [1,2,4] 
Choose 28 from {28, 33} 
Ntjtoteg 


= (y*xyxy”!xy?)ti6 


= N(t,)(eyey 229") ¢ [1] 
Choose 3 from {3, 13, 31, 17} 
Nty tats 


= (y*xyxyxy”'x)tististig 

= N(ty tote)" ™) © [1,2,6] 
Choose 4 from {4, 11, 34, 15} 
Ntiteta 


= (xy !xy~'xy)tg3tzot29 


= N(tytot4)@’evry**4") ¢ [1,2,4] 
Choose 24 from {24, 38, 27, 36} 
Ntjtoto4 


= (xyxyxyx )ts9taoti 

= N(tytotg) (ey 297¥7Y~") © [12,6 

Choose 5 from {5, 16, 42, 20, 40, 7, 29, 35} 
Nti tots 
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1 1 


= (yxy txy xy” 'xy)ta 

= N(t))Yev'2) € [1] 

Choose 6 from {6, 18, 41, 22, 39, 9, 32, 37} 
Nti tate 


= (y’xyxy7)tostastar 

= N(titotg) cyryey eye) € [1,2,6] 

Choose 8 from {8, 10, 19, 14, 23, 12, 26, 21} 
Ntytatg 

= ((y*xy—')*)taote2tes 

= N(titate) 74 "*Y™) © [1,2,6] 

Cayley Diagram 


(1,2,4] 


1+1+1+1 
rn Ntytots 
@: _O- 24248 
[*] (1) [1,2] 
N Nt; N 
tit2 
[1,2,6] 
Ntytat,e 


Fourth Double Coset 


NtitotaN = { N(tytots)” | n e N} = {Ntitota, Ntotita,..., Ntgtate} 
The point-stabiliser 1, 2, 4, Nb?-4 is given by < 1 > 

Now Ntjtet4, = Ntitety 

Now N(titgt4) 9) 

Thus (yxy—!) « N(24) 

Also Ntjtota = Ntastegts 
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Now N(tytot4)& 797) 

Thus (y~!xyxy) ¢ N(4) 

Thus the coset stabiliser N@:24) > < N!24, yxy7!, y~lxyxy, x > = 
<yxy |, y ixyxy, x> 


The number of single right cosets in the double coset Nt tot4N = [1,2,4] is given by 


IN| -__ 168 7 
[NG2D] 24 


The orbits for NC?) on 

Sl 2 3, A 50 38. 9. 10s Te 8 Ta Ve 16s Vite 18. 1929021, 20-08 A 25. 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {1, 2, 25, 28, 30, 33}, 
{3, 13,6, 17, 18; 9,,31;,.A1, 22.32, 37, 39}, 44.11,5, 15,16, 7%, 34, 42, 20; 29; 35; 40), 48, 
12, 10, 19, 26, 36, 14, 21, 23, 27, 38, 24} 


Multiply Ntitet4 by a representative of each orbit and determine its double coset. 
Choose 1 from {1, 2, 25, 28, 30, 33} 
Ntytotaty 


= (x)tastes 

= N(tyt2)Y 24) € [1,2] 

Choose 3 from {3, 13, 6, 17, 18, 9, 31, 41, 22, 32, 37, 39} 
titetaty e [1,2,4,3] 

Choose 4 from {4, 11, 5, 15, 16, 7, 34, 42, 20, 29, 35, 40} 
Ntytatat4 

= Ntite(ts)? 

= Ntjte e [1,2] 

Choose 8 from {8, 12, 10, 19, 26, 36, 14, 21, 23, 27, 38, 24} 
Ntitatats 


1 


1 1 


= (xyxy “xy “x)tiitigtigtie 
=> N(titotatg) oY) € (1,2,4,3] 
Cayley Diagram 
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6+12 


[1,2,4,3] 
(1,2,4] 


14+14+1+1 N 
+444+4+ Nhikats tytgt4tg 
OP _O- 24248 
[*] [1] [1,2] 
N Nty N 


{1,2,6] 


Nt,tate 


Fifth Double Coset 


NtitotgN = { N(titotg)” | n e N} = {Ntytotg, Ntotytg,..., Ntgtatio} 
The point-stabiliser 1, 2, 6, N° is given by < 1 > 

Now Ntjtotg = Ntogtaatig 

Now N(titatg) cyryey eye) = Ntogtaatio. 


Lyyx) ¢ NC26) 


Thus (xyxyxy_ 

Also, Ntitete = Nto7teati9 

Now N(titgtg)@ 7447) = Ntortogtyo. 

Thus the coset stabiliser NU?9) > < N26, xy?x, xyxyxy7!xyx, y~!xyxy7!xy, 
1 1 


yayay ky See ony, aeyxyay yy ey ey ey gS 


The number of single right cosets in the double coset NtitatgN = [1,2,6] is given by 
IN] ___ 168 __ 9) 


|N(226)| —~ 8 
The orbits for N@?26) on 


X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {8, 39}, {10, 40}, {20, 
22}, {3, 12, 38, 41}, {4, 14, 36, 42}, {16, 31, 18, 34}, {1, 9, 32, 23, 27, 25, 11, 35}, {2, 7, 
29°26, 24, 28, 13, 37\,4 5,6, VF, 19. 21.45.30, 33} 

Multiply Nt itotg by a representative of each orbit and determine its double coset. 
Choose 8 from {8, 39} 
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Nty totgts 


1 1 


= (xyxy7'xy7!xy?)tgstzot7te 

= N(titatgt3)@ 44) © [1243] 
Choose 10 from {10, 40} 
Ntytotetio 

= (xyxy~'xy~!xy—1)tgztgstezt3s 
= N(tytotgt2)¢"24))  [1,2,6,2] 
Choose 20 from {20, 22} 
Ntytotetao 

= (xyxy7!xy7!)tgitgatrtga 

= N(tytotgt,)Y 4)” € [1262] 
Choose 3 from {3, 12, 38, 41} 
Ntytatets 

= ((yx)*)tgataitartas 

= N(titatats) evry") © [1243] 
Choose 4 from {4, 14, 36, 42} 


Ntytoteta 

= ((y’xy~*)*)teatao 

= N(tit2) vy 29 #92) e [1,2] 

Choose 16 from {16, 31, 18, 34} 

Ntitoatetie 

= (y~!xyxy7!xy”)taote2 

= N(tyt2) yey ey 292) © [19] 

Choose 1 from {1, 9, 32, 23, 27, 25, 11, 35} 
Nt totet1 


= ( xy~!xy7!xyxyxy7')tisti 

= N(ti tz)” € [1,2] 

Choose 2 from {2, 7, 29, 26, 24, 28, 13, 37} 
Ntytotgte € [1,2,6,2] 

Choose 6 from {5, 6, 17, 19, 21, 15, 30, 33} 
Ntitotete 

= Ntjto(te)? 


429 


= Ntjte € [1,2] 
Cayley Diagram 


{1,2,4,3] 
(1,2,4] 
1414+1+1 N N 
+4+4+4+ 2+4 titets titgt4tg 
OP _O- =) 
[*] [1] [1,2] 
N Nty N 


(1,2,6] [1,2,6,2] 


Ntytat Ntytotgt2 


Sixth Double Coset 


NtitotatgN = { N(titotat3)” | n e N } = {Ntitotats, Ntotitaty,..., Ntgtatets} 
The point-stabiliser 1, 2, 4, 3, N24 is given by < 1 > 

Now Ntjteatyt3 = Ntstetiots 

Now N(titatats)@) = Ntstetiots. 

Thus (y?) ¢ N(1243) 

Also Ntjtotatz = Ntgt5teatag 


therefore, (yxy— 
Thus the coset stabiliser N(:243) > < N1243\ y?\ x, yxy7lxyxy > = 


<y”, X, yxy” xyxy> 
The number of single right cosets in the double coset Ntitatatz3N = [1,2,4,3] is given by 


N 
|N| == 168 2.9 


[N@243)| ~ 24 
The orbits for N43) on 


X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {11, 15, 13, 24, 17, 
27}, {1, 2, 5, 6, 7, 36, 9, 38, 42, 40, 39, 41}, {3, 8, 20, 12, 28, 16, 31, 33, 29, 23, 35, 19}, 
{4, 10, 22, 14, 25, 18, 34, 30, 32, 26, 37, 21} 


Multiply Nt; tetats by a representative of each orbit and determine its double coset. 


Choose 11 from {11, 15, 13, 24, 17, 27} 


Ntitatatgti 
1 


= (yxy “xy)tiatistao 
= N(titotg) vey 29" "79") © [12,6] 
Choose 1 from {1, 2, 5, 6, 7, 36, 9, 38, 42, 40, 39, 41} 


Ntjtetatgty 
1 


1 


= (yxy! xy~!xy”)tgatgita9 


= N(tytot,)@vey ‘ey ey") ¢ [12,4] 

Choose 3 from {3, 8, 20, 12, 28, 16, 31, 33, 29, 23, 35, 19} 
Ntitotatst3 

= Ntitet4(t3)? 

= Ntytets e [1,2,4] 

Choose 4 from {4, 10, 22, 14, 25, 18, 34, 30, 32, 26, 37, 21} 


Ntjtatatst4 
dl. 


= (y_'xy7!xyxy”)tastaztar 
= N(ti tote) @rvevey*2) € [1,2,6] 
Cayley Diagram 


124+12 


(1,2,4] 


14+14+1+1 ics 
+44+44+44 2+4 et tytgt4tg 
3; 1+4 4+4+4+4 a) 
[*] [1] 
N Nt; 


[1,2,6] [1,2,6,2] 


Ntytat¢ Ntitotgte 
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431 


Seventh Double Coset 


Z 


ItytotgtgN = { N(tytotgte)” | n e N} = {Ntytotgte, Ntatytoty,..., Ntgtatrota} 
The point-stabiliser 1, 2, 5, 2, Nb*>? is given by < 1 > 

Now Ntytotgte = Ntstgtots 

Now N(tytatgt2)” = Ntstetate. 

Thus y? « N(262) 

Next Ntytotgte = Ntoitroteatzo 

Then N(titatgt2) 44" '*Y) = Ntoitigteatig. Therefore (yxyxy~xy) € N(1262) 


Thus the coset stabiliser NO?:62) > < N1262 y? x, yxyxy7lxy > = 


<y”, x, yxyxy”/xy> 


The number of single right cosets in the double coset Ntitatet2 = [1,2,6,2] is given by 


[N]__-__ 168 _ 7 
[NG.2,6,2)] 24 


The orbits for N62) on 

X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} are {3, 8, 39, 12, 41, 38}, 
{4, 10, 40, 14, 42, 36}, {16, 20, 18, 31, 22, 34}, {1, 2, 5, 21, 6, 19, 7, 27, 26, 32, 35, 9, 24, 
23529,-37¢;, Vf, day 25; 11, 15,30; 28. 13} 

Multiply Ntitetgt2 by a representative of each orbit and determine its double coset. 
Choose 3 from {3, 8, 39, 12, 41, 38} 

Ntitatetots 

= (xyxy”'xy7!)tstetsotete7 

= N(tytotgtatz) (vey '24") € [1,2,6,2,3] 

Choose 4 from {4, 10, 40, 14, 42, 36} 


Ntytotgtets 
1 


= (yxy !xy~lxy~!xy)tzatiotes 


= N(trtats)@ 7) € (1,2,6] 
Choose 16 from {16, 20, 18, 31, 22, 34} 
Ntitatetatie 


= (xyxy”!xy7!xyx)tiotgtes 

= N(ti tats)" *9) € [1,2,6] 

Choose 2 from {1, 2, 5, 21, 6, 19, 7, 27, 26, 32, 35, 9, 24, 
23, 29, 37, 17, 33, 25, 11, 15, 30, 28, 13} 
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Neytatatote 

= Ntytet6(t2)? 

= Ntjtets € [1,2,6] 
Cayley Diagram 


124+12 


124+12 


(1,2,4,3] 


[1,2,4] 


N 
tytgtat3 


14+14+14+1 
4444444 2+4 


OF 14/4) \araeara (a) 


[*] (1) [1,2] 


Ntytoty 


[1,2,6] (1,2,6,2] [1,2,6,2,3] 


Ntytot, Ntytotgts Ntytotgtot3 


Eighth Double Coset 


NtitotgtotsN = { N(tytotgtotz)” | n e N} = {Nt totetots, Ntotytotyty,..., Ntgtatiotats} 
The point-stabiliser 1, 2, 6, 2, 3, N':?%:3 is given by < 1 > 

Now Ntytotgtots = Ntstatiotats 

Now N(tytatgtot3)¥ = Ntgtatiotats. 

Thus y € N(1:2.6,2,3) 

Thus the coset stabiliser N(:2:62:3) > < N126.23 x y > = 

<x, y> 


The number of single right cosets in the double coset Ntitatetat3N = [1,2,6,2,3] is given 


LN | ee TBS) = 
by Twazezay = 6s = 1 


The orbits for N(?:6.2:3) on 

Ke 11 2 BA B05 00, Oe 1Oy Ly 12, 18, Ta is 16 ie, TBs 102205 21. 92.93, 24. 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} is {1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 18, 14, 15, 16, 17, 18, 19, 20,21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 
34, 35, 36, 37, 38, 39, 40, 41, 42} 
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Multiply Nt; tetgtets by a representative of the orbit and determine its double coset. 
Choose 3 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42} 
Ntjtotgtotsts 

= Ntjtetete(t3)? 

= Ntytotgte € [1,2,6,2] 


Cayley Diagram 


12412 12+12 


[1,2,4] 


14+1+1+1 
+4444+4+ Ntitata 
24248 
OF _O- 
[*] (1] 
N Nt; 


[1,2,6] [1,2,6,2] [1,2,6,2,3] 


Ntytot, Ntytotgt2 Ntytatgtots 
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9.1.2 Composition Factors 


2° PSL (2.7) 

S:=Sym(42); 

xx:=$!(1, 2)(5, 7)(6, 9)(8, 12)(10, 14)(11, 15)(13, 17)(16, 20)(18, 22)(19, 23)(21, 26)(24, 
27)(25, 30)(28, 33)(29, 35)(32, 37)(39, 41)(40, 42); 

yy:=S!(1, 3, 5, 8)(2, 4, 6, 10)(7, 11, 9, 13)(12, 16)(14, 18)(15, 19, 24, 29)(17, 21, 27, 
32)(20, 25, 31, 26)(22, 28, 34, 23)(30, 36, 37, 40)(33, 38, 35, 39)(41, 42); 
N:=sub<S|xx,yy>; 

#N; 

168 

COMPOSITION FACTOR 

a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=0; h:=6; i:=2; 


i a yt oy oxy?xy2x , 
—*)", t?, (yxy *), (txyxy tx), 

. panmes 

yx )*))?, 

x)3 (ey) Je, 

x)? ie (ey) 4, 

ye) 

eye ays 

y Lon vy) *))9, 

py 

f,G1,k:=Coset Action(G,sub<G|x,y>); 

#GI; 

12096 

#k; 

1 CompositionFactors(G1); 


Cyclic(2) 


2A(2, 3) = PSU(3, 3) 


Be— *¥* — Q 
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#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 

8 

#sub<G|x,y>; 

168 

2°42 -((6:27):(7<38)) 

S:=Sym(42); 

xx=SI(1, 26, 41)(2, 25, 42)(3, 27, 38)(4, 28, 37)(5, 30, 40)(6, 29, 39)(7, 12, 10)(8, 11, 
9)(13, 36, 23)(14, 35, 24)(15, 31, 19)(16, 32, 20)(17, 33, 22)(18, 34, 21); 

yy:=$!(1, 7, 20, 2, 8, 19)(3, 9, 21, 4, 10, 22)(5, 11, 24, 6, 12, 23)(13, 32, 29)(14, 31, 30)(15, 
34, 25)(16, 33, 26)(17, 36, 28)(18, 35, 27)(37, 38)(39, 40)(41, 42): 


N:=sub<S|xx,yy>; 

FN; 

504 

COMPOSITION FACTOR 

a:=0; b:=8; c:=0; d:=2; e:=6; f:=0; g:=0; h:=0; i:=0; j:=0; 


erie yay Arye 
—t)F, +7, (tyxy7"), (t.xyxy7"x), 


«4 ( xy se 


: 
es ry ~ heyyy") )b 
)*t 


~layayacy ie 


*( LYLYLY mee 


ay "))e, 
+p (yay tay hay?) f 
yxy)" ey ey")) 9, 

2 (cy * xy oak 


1 


ve) 
y2)*t (eu leyryxy—') We 
eee 


oe oy >; 


AGI: 

12096 

ik; 

1 CompositionFactors(G1); 
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Cyclic(2) 


2A(2, 3) = PSU(3, 3) 


B— *¥* —Q 


#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 

8 

#sub<G|x,y>; 

168 

2°41 (23)) 

S:=Sym(24); 

xx:=SI(1, 6, 12, 23)(2, 5, 11, 24)(3, 8, 14, 19)(4, 7, 13, 20)(9, 15, 22, 18)(10, 16, 21, 17); 
yy:=SI(1, 24, 4, 18, 21, 14)(2, 23, 3, 17, 22, 13)(5, 7, 11, 10, 19, 16)(6, 8, 12, 9, 20, 15); 
#N; 

48 

COMPOSITION FACTOR 

a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=0; h:=7; i:=8; j:=9; k:=3; 
G<x,y,t>:=Group<x,y,t| x* , (x7ty~!)? , (xy~?)? , y®, 


y2)*t(a?y 2) )h 


f,G1,k:=Coset Action(G,sub<G|x,y>); 
#G1; 
235984 
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#k; 0 
CompositionFactors(G1); 
G 
[| 2A(2, 7) = PSU(3, 7) 
1 
#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 
10220 
#sub<G|x,y>; 
0 
orl? ,(2° (288) 
N:=TransitiveGroup(12,37); 
S:=Sym(12); 
xx:=$1(1, 8)(2, 7)(3, 6)(4, 5)(9, 12)(10, 11); 
yy:=S!(1, 6, 7, 12)(2, 11)(3, 10, 9, 4)(5, 8); 
N:=sub<S|xx,yy>; 
#N; 
48 
COMPOSITION FACTOR 
a:=0; b:=2; c:=8; d:=0; e:=0; f:=0; g:=0; h:=0; i:=0; j:=0; k:=5; 
G<x,y,t>:=Group<x,y,t| x? , y*, 
1 1 


ng es 6) Sao ae 


ae 
y_'xy~'xy~!xyxyxyx , 

t?, (t,(xy?x)),(t,(xyxy—'xy)), 
(xy)?)*¢(y70) jo, 

yxy) *t@@"))>, 


(xy)3)*t(em))9, 
xy)uoven 
xy2xy) *ty eye) )t, 


xyxy7txy)*t@ewey"))9, 


LN ON ON ON ON NS 
oe eee ee ee ee ee) eee ee ees | ee 
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((yxyxy)*t)* >; 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#G1, 

3547800 

#k; 

0 

CompositionFactors(G1); 


G 
Cyclic(2) 


2A(2, 9) = PSU(3, 9) 


| 
* 
| 
* 
[! =@yelae(2) 

1 

#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 

74600 

#sub<G|x,y>; 

0 

pear?) 

S:=Sym(9); 

xx:=8!(1, 6, 7)(2, 3, 4, 9, 8, 5); 

yy:=S!(1, 4)(2, 7)(3, 9)(6, 8); 

N:=sub:=<S|xx,yy>; 

#N; 

36 

COMPOSITION FACTOR 

a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=3; h:=0; i:=7; j:=8; 


G<x,y,t>:=Group<x,y,t|y? , x® , 
(xyx)? , 

Sr ar tye yxyaryx ty 

t?, (t,x°), (t,(xyx7"yxy)), 
((yx~tyx)*t@ur""v2))a, 
((xy)*6@eur” 92), 
(((xy)?)*4@))2, 


xy)3)*¢ (ye "y2) je, 
x3)*402 ID), 


-1 
x2 ) *,(zyzye 


¥))9, 

x) *t (eye lye) yh 

xy) (ey) ye 

(yx tx) AGI >; 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#G4I; 

43008 

#k; 

1 


1 


CompositionFactors(G1); 


Cyclic(2) 


Cyclic(2) 
Cyclic(2) 
Cyclic(2) 
Cyclic(2) 
Cyclic(2) 
Cyelie(o) 


Cyclic(2) 


Be *— *¥*— *¥— *¥— *¥— eK *K— KK 


#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 
1330 

#sub<G|x,y>; 

36 


2A(2, 3) = PSU(3, 3) 


439 


440 


2*18:(2: Ag) 

S:=Sym(18); 

xx:=$(1, 18, 4, 17, 3, 15)(2, 5, 14, 11, 6, 8, 16, 13, 7, 10, 12, 9); 

yy:=S$!(1, 16, 10, 15, 9)(3, 12, 5, 17, 11)(4, 14, 8, 18, 13); 

N:=sub<S|xx,yy>; 

HN; 

1080 

COMPOSTION FACTOR 

a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=0; h:=6; i:=0; j:=8; 

G<x,y,t>:=Group<x,y,t| y° , 

yo exby 2x71 | 

(xy"')? 

yo lxy lxcly-lxyxy lx! , 

t?, (ty 1x Ttyxy7!x™?), (t,(x7*y?)?), (t,(xyx)*), 
(xy)?) tour) 2, 


’ 


(( 

((x 5) x5 (ey a ty tay *) yb 
((x2) #42 yry vet) ye, 
((xy7!x7ly-1)* pe tye ty ety) yd 
((xPy yer), 

((Gey)8)*eeu eu) F, 
(( 
(( 
(x 


XyXxy =A) kt (yrye?ya— ty") )9 


yxy tx 2) *¢(ey te Tye ye) )h 

6) *¢(yeya*ya ty!) )t 

wv") > 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
Index(G,sub<G|x,y>); 

393976 

#k; 

0 


(x74) *¢(vrye? yo! 


CompositionFactors(G1); 


G 
| -Cyelite (2) 
* 


44] 


| 2A(2, 11) = PSU(3, 11) 
a 


#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 
1286 

#sub<G|x,y>; 

0 


9.2 Symplectic 


In this section we give symmetric presentations of groups involving S(4,3), S(4,5), S(4,7), 


S(6,2) and exceptional groups G(2,3) and G(2,4). 


9.2.1 Construction of the Symplectic Group S(4,3) 


We will prove that the progenitor 2*4°:(24:(5:3)), where 2*40:(24:(5:3)) = <x, y> and x ~ 
(1, 2, 6, 13, 4)(3, 9, 15, 5, 11)(7, 19, 35, 38, 21)(8, 14, 29, 28, 22) (10, 20, 34, 17, 24)(12, 
25, 40, 39, 27)(16, 32, 37, 36, 33)(18, 31, 23, 30,26), y ~ (1, 3, 10, 11, 16, 5)(2, 7, 20, 35, 
23, 8)(4, 12, 26, 22, 30, 14)(6, 17, 18)(13, 21, 37, 39, 24, 28)(15, 31)(19, 34, 27, 33, 25, 
36) (29, 38, 40), factored by two relations is isomorphic to the symplectic classical simple 
group S(4,3). Let G & Ot ee . Thus we show that G ~ 
S(4,3). 

We expand the following relations 


Relation 1 = ((24)t(a-ly-2a-1y))* = (x*)taotagtrotg 


Relation 2 = x”yx?y~!xtxy~!txy—!t = (x?yx3y7!x(xy—!)?)t3otgti 


First Double Coset 


NeN = { N(e)” | ne N } = {N} 


The coset stabiliser N = Ne is N 


|N| _ 960 _ 4 
[IN| — 960 — 


The orbit of N on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40} is {1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
32, 33, 34, 35, 36, 37, 38, 39, 40}. we multiply N on the right by an orbit representative 


The number of single right cosets in the double coset NeN = [] is given by 


442 


and determine its double coset. 

Choose 1 from {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40} 

Nt; € [1] 


Cayley Diagram 


40 


[*] (1) 


Second Double Coset 


NtiN = {N(ti)” | ne N } = {Nti, Nto,.., Ntao} 


2 1 1 


The point-stabiliser 1, N! is given by < xy2x~ty~?, y~!x”?yx?y, yxyx7ly7! > 

But Nt; = Ntoo 

Nti 

= (x?y I xyxy)ti 

= N(t,) Ye yy) 

Thus (y~!x7?y7!x?y) « N 

The coset stabiliser NO) = < y~!x7ly-lxy~?, y?x?y7lx7ly, xy7!x72y71x?, y2x, y8xyx, 
Mey ly a PR AR Ry yyy Cy ok) 
xclyxchy cl lh, xo2y clic lyxcly ol yxy2xclyx, yTheyx, xy2, yxyx yx, xclyclxclyx! 
xchychyly3 x2 yxy, y2x2y—lxyo}, y2xyxcbyxc], (yxyx7 ly })?, yx? > 

The number of single right cosets in the double coset Nt,N = [1] is given by | Fay = a 


= 10 
The orbits if NY on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
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20, 21; 22, 28, 24; 25,26, 27, 28, 29, 30, 31, 32,33, 34, 35,36,.37,-38; 39,40} are {1,:20, 
33, 30}, 18) 12;.19,.11},-42. 18; 37, 3, 24,4, 34.7, 39, 35, 16.31, 14,17; 9,°6; 38, 36,:29, 
5, 21, 10, 26, 27, 28, 32, 15, 23, 25, 13, 22, 40}. We multiply Nt; on the right by an orbit 
representative and determine its double coset. 

Choose 1 from {1, 20, 33, 30} Ntit1 

= Ni 

=Nef*] 

Choose 8 from {8, 12, 19, 11} 

Ntitg 


= (x lyx”*yxy)t20 

= Ntao 

= (Nt) ¢ [1] 

Choose 2 from{2, 18, 37, 3, 24, 4, 34, 7, 39, 35, 16, 31, 14, 17, 9, 6, 38, 36, 29, 5, 21, 
10;:26,:27 28332, 15,-23;.25,. 13,22; AO} 

Ntite € [1,2] 


Cayley Diagram 


[*] 1] [1,2] 


Third Double Coset 


NtitoeN = {N(tit2)” | Ne N} = {Ntite, Ntote,..., Nt—3t7} 
The point-stabiliser 1, 2, N'? is given by < 1 > 
But Nt jte = Ntgt34 
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Ntite 

= Ntots4 

= N(tyt 2) 7) 
Thus (yxy) « NC?) 
Also Ntitz = tgstio 
Ntite 


1x1y)titis 


= (y*xy 
= Ntjti5 
= N(titg)@ 9297 


Therefore (x~!yxy~!xy”) « N(?) 


lay?) 


Coset Stabilisers of NC?) = < xyx?, yxy, (yxy), (x7lyxy7!xy?) > 


ING, — 60 — 


The number if single right cosets in the double coset Ntit2N is given by NI ead 


16 

The orbits of N¢2) on X = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40} are {13, 
20, 40; 25,,22},-11; 9,35,°31, 30; 14, 27,29, 38.°3,-7, 5,07; 24, 33},.4 25 34, 10, 26, 23,21, 
4, 28, 19, 17, 36, 15, 12, 18, 8, 39, 6, 16, 11, 32}. We multiply Nt,t2 on the right by an 
orbit representative and determine its double coset. 

Choose 13 from {13, 20, 40, 25, 22} 

Ntjteti3 


= (yx ”)tagtgs 

= Ntost35 

= (Ntytz)(@°y"*92™") ¢ [1,2] 

Choose 1 from {1, 9, 35, 31, 30, 14, 27, 29, 38, 3, 7, 5, 37, 24, 33} 
Ntyteoty 


= (yx”*y)tstar 

= Ntsta1 

= N(tyt2)Yrv2"'9) € [1,2] 

Choose 2 from {2, 34, 10, 26, 23, 21, 4, 28, 19, 17, 36, 15, 12, 18, 8, 39, 6, 16, 11, 32} 
Nt tate 

= Nti(t2)? 

= Nt; € [1] 
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Cayley Diagram 


4 
C) Cy 


40 4 32 20 


[*] (1] [1,2] 


N Nty Ntyt> 
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9.2.2 Composition Factors 


9*12. (23.92) 

S:=Sym(12); 

xx:=$l(1, 8)(2, 7)(3, 6)(4, 5)(9, 12)(10, 11); 

yyvi=s! (1, 6, 7, 12)(2; 11)(8;-10, 9,.4)(5, 8); 

N:=sub<S|xx,yy>; 

#N; 

48 

COMPOSITION FACTORS 

a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=0; h:=6; i:=3; j:=4; k:=5; 


G<x,y,t>:=Group<x,y,t| x? , y*, 


es ae 9 ae 9 i ; 


= 
yxy xy~lxyxyxyx , 

t?, (t,(xy?x)),(t,(xyxy~xy)), 
((xy2xy)*¢))¢, 
((xyxy7!xy)*t@))?, 
Caer 2) 
((yxy)*(ry*ae) 4, 
((y)*erw)))¢, 
(((xy)?)*t@ry ew) F, 
((xy2xy)*t"24))9, 
((xy)*eeyry*#) yh, 
((y2)*e (ure) ye, 

(yxy) *t24))J, 

( 


Index(G,sub<G|x,y>); 

1080 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#k; 

1 

CompositionFactors(G1); 


G 


Cyclic(2) 


| 
* 
| C2, 3) 
1 


= $(4, 3) 


#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 


41 
#sub<G|x,y>; 
48 

Bree (526)) 
S:=Sym(80); 
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xx:=SI(1, 2, 4, 8, 15, 27, 40, 59, 73, 80)(3, 6, 12, 22, 14, 25, 13, 24, 37, 56)(5, 10, 19, 32, 


47, 60, 61, 71, 75, 16)(7, 11, 21, 35, 52, 38, 57, 20, 9, 17)(18 


, 31, 46, 63, 42, 53, 


23533; 


49, 66)(26, 39, 58, 72, 55, 70, 79, 29, 43, 51)(28, 41, 48, 64, 36, 54, 68, 78, 44, 34)(30, 45, 


62, 74, 65, 69, 76, 50, 67, 77) ; 


yy:=SI(1, 3, 7, 14, 26, 37)(2, 5, 11, 19, 33, 50)(4, 9, 18)(6, 13)(8, 16, 29, 44, 17, 30)(10 
20, 34, 51, 68, 72)(12, 23)(15, 28, 42, 45, 49, 67)(21, 36, 55, 41, 43, 61)(22, 27, 25, 38, 56, 


70)(24, 31)(32, 48, 65, 75, 78, 77)(35 


73)(54, 66, 76, 63, 74, 80); 
N:=sub<S|xx,yy>; 

FN; 

1920 

COMPOSITION FACTORS 


a:=2; b:=0; c:=0; d:=4; e:=0; f:=0; g: 


0; h:=0; i: 


0; j: 


G<x,y,t>:=Group<x,y,t|x!? , y® , 
(xy"?x)? , 
(xy?x?)? , 
alee sate baer 
(xy?x7 ty")? 


ag yt yt 


yoy Uk yy 

i (iG 7y))) (ye yk ty 
((x®)*t ety ey ay) ya, 
((yxtyx7!)*eleurue*u) yb, 


0; 


, 53, 59)(40, 60, 57, 71, 46, 62)(47, 58, 64, 52, 69, 
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((x2y~!x ly) *¢u?rye) ye, 
(Aer ene, 
(Gy Pye ee, 
((xyx tee “oF, 
((xy—! xh) e(ye? y *eye) 9g 
((x2y yr” ae yo tem hye") yh 
((x)*t res 

((2x3)*4 (Cry oF is 
rer 

54 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#k; 

0 

CompositionFactors(G1); 


C3) = 84, 3) 


| 
* 
| Cyclic(2) 
1 


#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 

6 

#sub<G|x,y>; 

0 

2°00" (533)) 

S:=Sym(40); 

xx:=SI(1, 2, 6, 13, 4)(3, 9, 15, 5, 11)(7, 19, 35, 38, 21)(8, 14, 29, 28, 22) (10, 20, 34, 17, 
24)(12, 25, 40, 39, 27)(16, 32, 37, 36, 33)(18, 31, 23, 30,26): 

yy:=S!(1, 3, 10, 11, 16, 5)(2, 7, 20, 35, 23, 8)(4, 12, 26, 22, 30, 14)(6, 17, 18)(13, 21, 37, 
39, 24, 28)(15, 31)(19, 34, 27, 33, 25, 36)(29, 38, 40); 

N:=sub:=<S|xx,yy>; 

FN; 

960 

COMPOSITION FACTORS 


a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=0; h:=0; i:=8; j:=4; 


G<x,y,t>:=Group<x,y,t| x° , y®, 
(xy ?x)? , 

GG 

Gay ty 1)? 5 


x ly3xy71 


hy ky, 


xy lx 1) *p(eve lye "ye) ya 
x2) (eye 7) yb 
x) #4 (a bya?y?) Jc. 


(t 

(( 

(( 

(( 
(axe ye 
((x2y~!x~ly)*e(ote?ey) ye, 
((Gety) yee ea ee )T, 
(( 

(( 

(( 

(( 


xyx ly lycly le @ yay ley) 9 


’ 


(hy) 3) He (eu2eu tat) yh 
(xyx—1)3)*¢@ Tey ety 2) yi 
x) wey) >: 
#G1,; 
27 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
ik; 
1 


CompositionFactors(G1); 
G 
| ¢(2, 3) = S(4, 3) 
1 
#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 
3 
#sub<G|x,y>; 
960 
O88? (Oss(5:6) 
S:=Sym(32); 


449 


450 


xx:=$!(1, 2)(3, 5, 7, 11, 17, 4, 6, 9, 14, 22)(8, 13, 20, 29, 23, 10, 16, 25, 30,18) (12, 19, 
28, 32, 26, 15, 24, 27, 31, 21); 

yy:=S!(1, 3)(2, 4)(5, 8)(6, 10)(7, 12, 17, 27, 14, 23) (9, 15, 22, 28, 11, 18) (13, 21, 24, 30, 
32, 20)(16, 26, 19, 29, 31, 25); 

N:=sub<S|xx,yy>; 

#N; 

1920 

a:=6; b:=6; c:=0; d:=0; e:=0; f:=0; g:=0; h:=0; i:=0; j:=0; k:=6; 
G<x,y,t>:=Group<x,y,t| x! , y®, 
(xy-2x)?, 
(xy2x2)?, 
(yb , 
(xy2x7ly-1)2 


> a lee cays aaa 


’ 


yx 2y—lxbyxyexo! , 


zy~\ey~?)))b 


e 


al 


(t 

(t 

(( 

(( 

(( 

(( 

(qe ee), 
(( aye))*(¢(yPay*)))f 
((x)* (gee eye Te) (ge h972?)) 9 
(tee yy 
(Ge Se ee) 
(((xy)?)* (thou “¥2))*(4(@ 
( 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#G1; 

54 


451 


#k; 
0 
CompositionFactors(G1); 


G 
Cyclic(2) 


| 
* 
| C2, 3) = $(4, 3) 
1 


#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 
6 

#sub<G|x,y>; 

0 

2*9:(3?:(27)) 

S:=Sym(9); 

xxi =S!(1, 6; 7)(2; 3,4, 9, 8, 5); 

yy:=S!(1, 4)(2, 7)(3, 9)(6, 8); 
N:=sub:=<S|xx,yy>; 

#N; 

36 

COMPOSITION FACTORS 

a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=4; h:=0; i:=5; j:=6; 


G<x,y,t>:=Group<x,y,tly? , x® , 
(xyx)? , 

ey ye VRVI  , 

t?, (t,x°), (t,(xyx7yxy)), 

yx lyx) *¢ (ee "y)) a, 


x2) * (yee "))b 


xy) *t (yx) ie 


xy)? ) *t(cyryo* 


y)ye, 
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(yen, 

((xyx)*terur"))9 >; 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#G1; 

1560000 

#k; 

0 

CompositionFactors(G1); 


Cyelate (2) 


Cl; 5) = 8, 5) 


| 

* 

| 

* 

[. Gyelie®) 
* 

| Cyclic(3) 

1 

#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 

45268 

#sub<G|x,y>; 

0 

292 (27(596)) 

S:=Sym(32); 

xx:=S!(1, 2)(3, 5, 7, 11, 17, 4, 6, 9, 14, 22)(8, 13, 20, 29, 23, 10, 16, 25, 30,18) (12, 19, 
28, 32, 26, 15, 24, 27, 31, 21) ; 

yy:=S!(1, 3)(2, 4)(5, 8)(6, 10)(7, 12, 17, 27, 14, 23) (9, 15, 22, 28, 11, 18) (13, 21, 24, 30, 
32, 20)(16, 26, 19, 29, 31, 25); 

N:=sub<S|xx,yy>; 

#N; 

1920 

COMPOSITION FACTORS 

a:=3; b:=0; c:=8; d:=0; e:=0; f:=0; g:=0; h:=0; i:=0; j:=0; 
G<x,y,t>:=Group<x,y,t|x!? , y® , 


xy 2x)? 
(xy"“x)* , 


ye Cy Ue wae 


£2 (ge yi eye yy) 
x 2y)*¢ (eu s wu) \e 
x2) *4((ey a ye 


o) 


(( 

(( 

((yx* yx lyse ye ty aye) ye 
((xy7 2x) *4/ x yxyr™ *))4 
(G)O™)2, 
((x2y~bx ty) eevee) F, 
(Gye ee ye, 

(gaye yr, 

((x yy *t6 rye? y? x ae ai 
((x2y)*t@etyr?y™))F > 
Index(G,sub<G|x,y>); 

144060 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#k; 

0 

CompositionFactors(G1); 


: C(2, 7) = S(4, 7) 
1 

#:DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 

186 

#sub<G|x,y>; 

0 

gre); (2.5(5:6)) 

S:=Sym(160); 
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xx:=SI(1, 2, 6, 19, 5, 16, 47, 119, 52, 50)(3, 10, 33, 35, 77, 48, 93, 98, 137, 140)(4, 13, 41, 
100, 97, 49, 106, 150, 139, 89)(7, 22, 65, 38, 64, 120, 53, 129, 141, 108)(8, 25, 71, 107, 
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80, 121, 157, 61, 30, 86)(9, 29, 82, 148, 123, 122, 158, 136, 135, 11)(12, 37, 63, 81, 152, 
87, 28, 78, 102, 20)(14, 26, 75, 73, 56, 124, 159, 105, 94, 111)(15, 45, 113, 149, 145, 125, 
115, 39, 103, 118)(17, 51, 66, 142, 155, 126, 96, 130, 43, 34)(18, 55, 91, 32, 85, 67, 60, 59, 
133, 127)(21, 44, 114, 110, 154, 83, 92, 58, 72, 146)(23, 46, 31, 88, 95, 128, 151, 143, 70, 
57)(24, 69, 117, 132, 42, 109, 138, 116, 160, 156)(27, 68, 144, 101, 36, 99, 134, 104, 79, 
62)(40, 76, 74, 147, 131, 112, 54, 84, 153, 90); 

yy:=S!(1, 3, 11, 33, 91, 93)(2, 7)(4, 14)(5, 17, 52, 95, 85, 142)(6, 20, 60, 90, 136, 71)(8, 
26, 76, 24, 70, 72)(9, 30, 32, 23, 68, 103)(10, 16, 48, 123, 98, 59)(12, 38, 78, 129, 80, 
146)(13, 42, 100, 114, 150, 64)(15, 46, 102, 153, 157, 96)(18, 56, 29, 83, 36, 69)(19, 57, 
127, 43, 50, 126)(21, 62, 138, 67, 111, 158)(22, 66, 44, 115, 116, 31)(25, 51, 125, 151, 
81, 147)(27, 77)(28, 79, 113, 144, 74, 148)(34, 94, 112, 75, 118, 132)(35, 97)(37, 101, 39, 
104, 84, 135)(40, 105, 145, 160, 155, 73)(41, 108, 106, 156, 139, 58)(45, 117, 143, 53, 130, 
92)(47, 120)(49, 124)(54, 109, 88, 110, 121, 159)(55, 131, 82, 61, 119, 152)(63, 65, 86, 
154, 87, 141)(89, 137)(99, 140)(107, 133, 128, 134, 149, 122): 

N:=sub<S|xx,yy>; 

#N; 

1920 

COMPOSITION FACTORS 

a:=3; b:=0; c:=0; d:=0; e:=0; f:=0; g:=0; h:=0; i:=0; j:=0; 


G<x,y,t>:=Group<x,y,t|x! , y® , 
(xy?x)? , 
(xy?x?)? , 
Ge )G 
(xy?x7 ty")? 


i ty tt 


7) 


yoy ee ery 


xBy—ly ly -ly chy) Ey 


455 


x ly)3)#4( lyeyx ty ta-ty *)yé 
(x ty)? >; 
Index(G,sub<G|x,y>); 
1451520 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#k; 
1 
CompositionFactors(G1); 

G 

| C(3, 2) = S(6, 2) 

1 
#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 
36 
#sub<G|x,y>; 
960 
DPA) 286) 
S:=Sym(16); 
xx:=SI(1, 3, 7, 8)(2, 15, 12, 4)(5, 13, 10, 14)(6, 9, 16, 11); 
yy:=SI(2, 5, 11, 15, 13, 9)(3, 4, 10, 8, 12, 14)(6, 7, 16); 
N:=sub<S|xx,yy>; 
#N; 
192 
COMPOSITION FACTORS 
a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=0; h:=9; i:=0; j:=4; k:=4; 
G<x,y,t>:=Group<x,y,t| x4 , y® , 


-3,-1,3,-1 
Ye OR YE iy 


yey sey 


dL. 


2 
xy ; 


ey ay eyes 


sg ohy 


yxy)?)*m)))¢, 
ae y Paty") 4, 
xy2x2y)*pyery?) ye, 

x2 . yy, 

xy) ete) 9, 

yxy) *t( xy ~taty) yh 

2) (ey ya 7 

y3)*t ety vty a 

xy Ry) S 

eee ees 

30240 
f,G1,k:=CosetAction(G,sub<G|x,y>); 
#k; 

1 

CompositionFactors(G1); 

G 


Cyclic(2) 


| 
* 
| 
* 
| -Cyelie(2) 

1 
#DoubleCosets(G,sub<G|x,y>,sub<G|x,y>); 
296 

#sub<G|x,y>; 

192 


9.2.3. Exceptional Groups 


2i(37(27)) 
S:=Sym(9); 


CCS 2) = S(6, 2) 
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457 


xx:=S!(1, 6, 7)(2, 3, 4, 9, 8, 5); 

yy:=SI\(1, 4)(2, 7)(3, 9)(6, 8); 

N:=sub:=<S—xx,yy>; 

#N; 

36 

COMPOSITION FACTORS 

a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=3; h:=7; i:=0; j:=7; 


G<x,y,t>:=Group<x,y,t—y? , x® 
(xyx)? , 

x lyxtyxlyxyxyx"‘y , 

t, (t,x*), (t,(xyx7"yxy)), 
(ae See 

(xy) *t! Lyx “yey 

((xy)?)*4H)¢, 

(xyx)*t oe 
(Pye), 
Gaye n)f, 
(x2) *¢(eyrye” ly YS, 
ee Lyx ee 

( 


aul 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


(yx7 oe WI >: 
f,G1,k:=Coset Action(G,sub<G—x,y>); 
#G1; 

235872 

ik; 

1 

CompositionFactors(G1); 


G 
Cyclic(2) 


| 
* 
| G2, 3) 
1 


#DoubleCosets(G,sub<G—x,y>,sub<G—x,y>); 


458 


6912 
#sub<G—x,y>; 
36 


Bees (25516) 

COMPOSITION FACTORS 

a:=3; b:=8; c:=0; d:=0; e:=0; f:=0; g:=0; h:=0; i:=0; j:=0; k:=5; 
G<x,y,t>:=Group<x,y,t| xl , y® , 

(xy?x)? , 
(xy?x?)? , 
Ge ys 
(xy?x7ty71)? 


ty yt 


7) 


yey yee 


a a ia ae) 
Gee ee Ge aa a))e 
ey cy ee) 

yx2y-}x71)* (¢(eye™ tury") «(E(u 


(t 
(t 
(( 
(( 
(( 
(( 
(Gey yh er), 
(( 
(( 
(( 
(( 
(( 
( 


’ 


“tan tyea)))d 


yi h)¥ (tee ye yey) F 
2y—2,,—-1 


x)*(t@ey"* y )y* (ge 


2¢-lyg— 


y*)))9 

y)r(vPe tae) 

yx ly lx ly lx) *(t@ —2y y he ye)) (torey- ry 2 aye 
x5) * (pry tee hya")) 5 

eae 

f,G1,k:=CosetAction(G,sub<G—x,y>); 

#G1; 

131040 


#k; 
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0 
CompositionFactors(G1); 
G 
| G(2, 4) 
1 
#DoubleCosets(G,sub<G—x,y>,sub<G—x,y>); 
214 
#sub<G—x,y>; 
0 
#G; 
0 
Brl8 (OK) 
S:=Sym(18); 
xx:=$1(1, 18, 4, 17, 3, 15)(2, 5, 14, 11, 6, 8, 16, 13, 7, 10, 12, 9); 
yy:=S!(1, 16, 10, 15, 9)(3, 12, 5, 17, 11)(4, 14, 8, 18, 13); 
N:=sub<S—xx,yy>; 
#N; 
1080 
COMPOSTION FACTORS 
a:=0; b:=0; c:=0; d:=0; e:=0; f:=3; g:=0; h:=6; i:=0; j:=0; 


G<x,y,t>:=Group<x,y,t| y° , 


—2,,3 -1 
ae ae a 


(xy")*, 

y lyy ly ly lyyxy ly Ds 

t, (ty xT tyxy" 7x7), (t,(x71y?)?), (t,(xyx)’), 
x Sy) *p (eye ‘ya *)ya 


-1 a2 


oe uae ya ~*)yb 


x) *t( cyx ee 
~ he hyn? ye) ye 
xt)¥e((eye™)"))F 

x8) #4(02)) 9, 


(( 
(( 
(( 
(( 
((yxy7 tx?) #6 
(( 
(( 
(( 


xy)? a xyxryr2 yx ae) 


((x-2) Fue), 


Cre 
Index(G,sub<G|x,y>); 

232960 

f,G1,k:=Coset Action(G,sub<G—x,y>); 
#k; 

0 


CompositionFactors(G1); 


G 
| G2, 4) 
1 


#DoubleCosets(G,sub<G—x,y>,sub<G—x,y>) 


342 
#sub<G—x,y>; 
0 
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461 


Chapter 10 


Composition Charts 


10.1 2*1!°:PSL(2,11) 


We have the following information 

S:=Sym(110), we are working with 110 letters. 

x ~ (1, 2)(3, 8)(4, 11)(5, 13)(6, 17)(7, 20)(9, 26)(10, 23)(12, 34)(14, 40)(15, 42)(16, 

45)(18, 48)(19, 50)(21, 52)(22, 54)(24, 58)(25, 61)(27, 57)( (30, 32)(31, 
59)(33, 44)(35, 76)(36, 73)(38, 71)(39, 79)(41, 85)(43, 66)(46, 65)(47, 89)(49, 83)(53, 
93)(55, 90)(56, 96)(60, 78)(62, 92)(63, 101)(64, 102)(70, 86)(72, 94)(74, 104)(75, 77)(80, 

108)(81, 109)(82, 103)(84, 106)(87, 88)(91, 95)(99, 107)(100, 110), 

y ~ (1, 3, 9)(2, 5, 14)(4, 12, 35)(6, 18, 49)(7, 21, 53)(8, 23, 56)(10, 29, 69)(11, 31, 71)(13 

37, 74)(15, 43, 88)(16, 22, 55)(17, 46, 58)(19, 32, 48)(20, 51, 41)(24, 59, 98)(25, 45, 65) (26, 

64, 92)(27, 67, 36)(30, 70, 104)(33, 72, 95)(34, 73, 85)(38, 50, 78)(39, 80, 105)(40, 83, 

84)(42, 86, 75)(44, 89, 96)(52, 63, 66)(54, 94, 101)(57, 61, 100)(60, 79, 91)(62, 97, 99)(68 

77, 82)(76, 102, 108)(81, 110, 87)(90, 109, 103)(93, 106, 107), 

The order of N = 660. 


J1 progenitor 2 


alb|c;}|dje|f}|g}/h}|i |j]G 

Oe) 08] 20° 0) OO: O01 3210 Se 

D221) 20 0 Os) OH) Ge [Oe 00" 2 PSL (2,17) 
4)}2/0|0]/0/0/0]0]0]0/ 2":PSL(Q2, 11) 
6/2/6|/0/0]0]0]0/ 3] 0 | 3%:(2:PSL(2, 11)) 
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Progenitor of J1 Progenitor 2: 
G<x, y, t>:=Group<x, y, t|x?, y?, (y~txyx)®, (xy7!)™, (yxyxyxy~!xy~!xy—!x)?, t?, (t, 


xyxyxy/xy—'x), (t, xy~'xy~xyxy7'xy~!xyxy), 
-1 1 
x*ty ee mUaye) Ye. 


x*ty zyryy ly) yb 


rycytay— 


y] 


y~ ey lxyxyxy lxyxy) *eycyey” ey” eycycy 1) i", 


xy~txy7lxy7lxyxy7lxyx)*t4))4, 


xy ixy~lxy 


Leyxy—txyx)*t@e) De, 


yxy lxy—lxyxyxy7lxy 1) *t suey" "2y""))9 
yl xyxyxyxy lxyx) "02, 


’ 


“ey) ys 


( 

( 

( 

(yxy~txy~!xyxyxy7!xy7+) 4 (ye)”) Ff 
( ) 

( 
(xyxy~txyxyxy7lxy7lx)*t7y eyeyey™ eyK 
( 


xyxy7xyxyxy xy bx) Wy") > Progenitor of J1 progenitor 3: 


J1 progenitor 3 
alb|/c}|d/e]/f}|g/h]ij|j {|G 
0;/0;0;0)/0;0;0/0)0]3 | Mie 
0;0;/0);0/0])0}0;0]0]0 | 2xPSL(, 11) 


GSixny, ta=Group 5 yialk ys (ya) Comey ey ey ty 


xyxyxy /xy~!x), (t, xy~txyxyxy~lxy~!xyxy), 


(xyxy~ yyxyxy7 Iyy7 ay) *t (xyxyxyryr) le , 


a lyyxyxyxy7 lyyx) *t (cyxyxy—lxyxryryr) ig 


al 41, 


1 1 1 
yxy !xy~lxyxyxy~txy7! *t(cy vyry” xy” xy “xy 


1 


xryxry) ie: 


ae 
yo sy Say ay ee ee 


yxyxyxyxyxyixy7/xy) ty syeyryryey” eyay™) ye 
reyeye)) f 


yxyxyxyxyxy” xy lLxy)*¢(ey ey eyeyeyey™)) 9, 


xy Iyy lyy Lyyxy Lyx) *puruevey”"eycye) yh 


1 1 


1 


xy Ixy Ixy Xyxy Ley) *¢eyry” xy wyey™*2x) yi 


> 


1 1 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


( 
( 
( 
( 
(yxyxyxyxyxy~/xy7!xy) *¢ueueyey 
( 
( 
( 
( 


xy lyy lyy xyXxy Lyyx) ey eyeyy ny *wynynye) J > 
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J1 progenitor 4 
alb|c{|djej]f{|g/h]i {|j]/G 
0};2)/0}0/0])0]0/0]3]0] 2xPSL(2, 11) 
Be eA 108 0 0: 40: |-05) 0° | 0: |0.1 2" PSL, 11) 


Progenitor of J1 Progenitor 4: 


Geax; y 1S Group <x, y tix", ye)? ay) peyyty y ey 


xyxyxy /xy7'x), (t, xy~'xy~xyxy7'xy~!xyxy), 


((y~!xy~xyxyxy7lxyxy) *¢ 2) )%, 
((y~1xy7!xyxyxy~lxyxy)*ty ey eure hay) )b, 
((y7}xy7!xyxyxy7lxyxy) try ‘euey tay” ey hay ‘eyery) ec 
((y~1xy7!xyxyxy7lxyxy)*tey euey Tey hey ay) 
((y~1xy7lxyxyxy~lxyxy)*t ervey ‘euryey™ ey) 
((xy7lxy7lxy7!xyxy7lxyx)*teuryeurunys) )f 
((xy~txy7!xy7lxyxy7!xyx)*ty ey ‘eueyeyey™))9 
((xy~!xy—lxy7lxyxy—lxyx)*t(ey eucyey ley? ey) yh 
((xy~txy~txy7lxyxy7txyx)*¢Y ~ hay hayny ey) i 
((xy~lxy~lxy7lxyxy7lxyx)*t” eyeyeyeyey™ eyey'))j > 


J1 progenitor 5 


al/b|c/|d;fe|f |G 
0;0;0}0/0] 3] Jy 
0;0}2]}0/0|6 | 2xJ, 
5}3/0/0/0/0] My 


Progenitor J1 progenitor 5: 
Gai yt = Group ye ty kOe Se) ey) a ee ey a 
xyxyxy /xy~!x), (t, xy~txy”lxyxy~lxy~!xyxy), 


(yxyxyxyxyxy_ Ixy Ixy) *t((yx)”) 4, 


(yxyxyxyxyxy~!xy7lxy) *tyryeueyey ey"), 


( 
( 
(x*¢ ley" eyxyeyey) y°, 
( 
( 


= 
(y—txyxyxyxy7lxyx)*t "ey" ‘eyeyryey) yd, 
( e 


y~txyxyxyxy7!xyx)*t((ve)"))e, 
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((xyxylxyxyxy7txy71x) *(ey"eurvey” ley ay)) fF > 


J1 progenitor 6 
alb;jc/|dje/|f|g|G 
0/0;);0;,2/6) 2xMiy 
0|2)0)0) 0°) 0 | 0.) 2xPSLQ@, 11) 


Progenitor of J1 progenitor 6: 
G<x, y, t>:=Group<x, y, t|x”, y*, (y~/xyx)®, (xy!) (yxyxyxy ‘xy ‘xy’x)?, t?, (t, 


xysyay oer x), (hy ey ey cyay ay yxy), 


(xyxy~!xyxyxy7!xy7!x)*t(@2)) «gO ey eye 


‘xyay))* 
F 


yxy lxy7lxyxyxy7 xy l)*¢@ ey ‘eury ey)? 
1 


ay ey tay 2) 


xyxy))4 


yxy—lxy—lxyxyxy7 lay!) euey 


= = 7 ae 1 1 1 1 1 
yxy Ixy lyyxyxy Ixy Ly 4 (oy vyxy'xy xy tay 


y~lxy~lxyxyxy7lxyxy)*¢u every ey tay tay)! 


1 


( 
( 
( 
(yxyxyxyxyxy xy !xy)*t@7) 4 ¢@ eyey ay Seyeye))® 
( 
( 


yl xy7lxyxyxy7!xyxy) ry loy-lay-lay-layay-lay))9 = 


J1 progenitor 7 
a|lb;j;c}|dje/G 
0/0]0]|3 | 0 | 2'°:PSL(2, 11) 


Progenitor J1 Progenitor 7: 


Geax y= Group<s, yt ey Se) yy Gan ey ye? 


xyxyxy /xy~!x), (t, xy~txy”xyxy~lxy~!xyxy), 


xt (ey tay yay heyhey *))* 


(y~txyxyxyxy7!xyx)*(@2))", 


( 
( 
((xy~xy~lxy—lxyxy—lxyx) *¢eveveyteyeye) 5 gy *zy7))° 
( 
( 


cyxy “xy 


—. a 7a; 5)\d 
(y~lxy~lxyxyxy7!xyxy)*t(@?)", 


-1 -1 -1 -1 -1 als . . 
xp lyry Say lay Say Scycy) » pycycysycy'cy rey) 5 Progenitor J1 Progenitor 8: 


J1 progenitor 8 
albij|c}|d)e|/G 
2}0/0)|0) 0) 2xPSL(2, 11) 
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Gan 5, AS =Gripe yee rn aes Gey) Ley ey ee) (hy 


xyxyxy/xy~'x), (t, xy~'xy7!xyxy7'xy~!xyxy), 


x*t(eyry”leycycycy whe)? 


y—ixy—lxyxyxy7lxyxy)*t ey) * p(ey7 tay ayayeyry *))” 


yxyxyxyxyxy 7 lxy7lxy)*¢(cury ey” teyry 2) 


xy lyy Iyy lyyxy Lyyx) *t(yayey ayey~"))" 


xyxylxyxyxy lxy—!x)*t@yruryeye))® 5 


J1 progenitor 10 
alb;jc/|d/e/f {|G 
3/0};0/0]0]0)] Jy 


progenitor of J1 Progenitor 10: 
G<x, y, t>:=Group<x, y, t|x’, y?, (y-/xyx)®, (xy71)'1, (yxyxyxy ‘xy7/xy7'x)?, t?, (t, 


xyxyxy /xy~!x), (t, xy~txyxyxy~lxy~!xyxy), 


(xyxy7lxyxyxy7lxy7 lx) *tley "ey ayeyey yey) 


rs 
yxy txy—lxyxyxy7 ley!) *¢eeyey levee")? 


y~ixyxyxyxy7 Lyyx) *t (2)? x ty ey tay bey” *eyay))* 


xy lxy—lxy~lxyxy7lxyx)*¢ rw), 


yy Ixy lxyxyxy —lxyxy)*t lay lay Tey Tey ‘eyxy) * ty Tey Try tay Teyay t2))f > pro- 


( 
( 
( 
( 
( 
( 


( 
( 
(yxyxyxyxyxy7lxy7 xy) *t (ruse ey” Meyey ta) 
( 
( 


J1 progenitor 11 
f|}eg/G 
2 | 2xPSL(2, 11) 
0) Miu 

G:F 26 -PSnOe it} 


ow Oo] 


d 
0 
0 
0 


~ ol CO] & 
no Oo OC; 0 
OS) 4s (Oa 


0 
0 
0 


genitor of J1 progenitor 11: 


1 


Gai 71> =Groupe yt ay Ae ye) Gay) ys Gone ey ay 7,0, 


xyxyacy agy x), (6) sar ay yay ay yxy), 


-1 -1 a 
(x¥tey ey rye)” 


1 


CR pe area Me ee 


(x*t((¥2)") «£2 yo tay tay leyaey))° 
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xyxy7ixyxyxy7 xy lx) ty ay eyeyeyey))© 
yxy lyy- lyyxyxy xy 1) #4 ay ayey™ ey) p(zytey~*ayeyeyey”"))* 
yxyxyxyxyxy7ixy~Lxy) *¢ ge)? 


xy ixy~lxy7lxyxy Lyyx) *¢(y eyry 


-1 


(( 
(( 
(( 
(( 


cy) 4 ¢(vyayrysycycy~*x))9 


J1 progenitor 12 

f|}g/G 

2xPSL(2, 11) 
Ji 

Mi2 

PO PSL(2, 211) 
2xMy44 


yo co NM COo]ls 


S "OO SS Os! Oe 


ao own Oo 20/2 
own oOo Oo O/4 
(a en oe 


0 
0 
0 
0 
0 


os 2 ee ee \) 


progenitor of J1 progenitor 12: 


G<x, y, t>:=Group<x, y, t|x?, y?, (y~'xyx)®, (xy—1)"1, (yxyxyxy~!xy7!xy—'x)?, t?, (t, 


xyxyxy‘xy74x), (t, xy lyy—lxyxy 7 xy lxyxy), 
(xy~!xy~!xy7lxyxy7lxyx)*t eye 


xy~txy~lxy~lxyxy—lxyx)*¢@ ey ey ay aeyay™) 4 ¢((ye)”))” 


cy leyryxyx))* ; 


yxyxyxyxyxyixy7!xy)* ‘ey teycynyey))® 


aL 1 


ay—tey tay heyy)? 


als 


—1 


( 

(( 

(( 

((yxy—lxy7lxyxyxylxy—!)* tly loyay 
((xyxy~lxyxyxy7!xy~1x)*t (ey ey Teyeyey™ ey tey))* 
((y~ixyxyxyxyixyx)*t(@ )?) yp gy tay tay tay tayey)) 
(x 


‘(yey "))I S 


J1 progenitor 13 
a|b|jc/|dje|]G 
0/3)/0;0]0) Jy 
0/6)2)0]0)]2xMy 


progenitor of J1 progenitor 13: 
G<x, y, t>:=Group<x, y, t|x?, y®, (y~*xyx)”, (xy71)"1, (yxyxyxy~ "xy !xy~*x)?, t, (t, 


xyxyxy /xy7'x), (t, xy~'xy~xyxy7'xy~!xyxy), 


(ote (ueu?) 4 ¢(ve?)) 


1 1 


((xyxy—lxyxyxy7!xy7!x)*t (ey "ey eyeyay” tay” 'ey))? 


’ 
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((y7 Lyyo lyyxyxy7 lxyxy) *p (cy beyoyry ley—lay))¢ ; 
((xyxy~txyxyxy7lxy1x)*¢ ey! eyeyey™ ey ey) 4 ((y2)?))" 


((yxyxyxyxyxy7!xy7lxy)*ty yey” ey aryeyeye))® > 


J1 progenitor 14 
alb;jc|dj/e|/f {|G 
0;/0;3;/0])0]0)] Jy 


progenitor of J1 Prgogenitor 14: 


Gzx,-y; t>=Group<x, 4x", ¥7 (y tape)? ay); Gyxyxyny tay ty e787, 


xyxyxy'xy7'x), (t, xy~'xy~txyxy7'xy~!xyxy), 


(y~lxy—lxyxyxy7!xyxy)*¢y ‘ey leyry ty) x ty teycy ey” hay~*ay™"))? 


am _ tis =< 1 1 a 1 1 b 
(yxy! xy—lxyxyxy7lxy—!) 4 ey Tey ey fey ey)? 


(xyxy~!xyxyxy!xy7!x)*t (ey ‘ey ‘eyeyey hey hay))° 


x¥t(cyay ey taeyry) x ey teyny te)" 


= _ a . 
me xy lxyxyxy Iyyxy)*t (vey xyxcyxryxy)) 
(yxyxyxyxyxy /xy~!xy)* t(yryryry 


-1 


( 
( 
( 
( 
( 
( 


cycyt) y e(cyryrycyrys))t 


J1 progenitor 15 
alb/|c|dje|]f}|g/h]iJ|G 
0};2/0;0)/0)0]0/0]3 | 2xPSL(Q, 11) 
3|/4]/0]/0]0/0/0]0 | 0| 21+:PSL(2, 11) 


Progenitor of J1 progenitor 15: 


G<x, y, t>:=Group<x, y; t|x*, vy? (vy “xyx)?,, Gay 5) (yxyxyny xy xy 7,07, 


xyxyxy/xy~'x), (t, xy~'xy~xyxy7'xy~!xyxy), 


((yxyxyxyxyxy_ cal Ly) *p (ey ‘eycyayryey a) y p(y ey leyeyeyey))? 
oo. ‘xycycycys))” 

(x*t{(ue 

((y~txy~txyxyxy7txyxy) 629) «497% 

((xy~!xy~lxy7xyxy7txyx)*t ue), 

((yxyxyxyxyxy7!xy7lxy) *t@ey‘euryey ey) 4, ¢uryey™ eyay™"))9 
((y~txyxyxyxy Lyyx) *t (2)? yr 

((xyxy~lxyxyxy7lxy1x)*¢@y "ey Teynyey™ ay ay) 4, eayayey™ eyeycye))® >, 
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J1 progenitor 16 
alb|c}|dje|]f}|g/h]|G 
0}2/0)0/0]0)]2 0] 2xPSL(2, 11) 
4}3/0]/0]0/0/0}] 0 | 2?°:PSL(2, 11) 


Progenitor of J1 Progenitor 16: 
G<x, y, t>:=Group<x, y, t|x?, y°, (y~*xyx)”, (xy71)"1, (yxyxyxy~*xy7!xy~*x)?, 7, (t, 


xyxyay xy” a) (ty xy eye tayxy xy xyey), 


(yxy—!xy7 Lyyxyxy xy!) 4 ey eyeyeyey™") x pry bey} 


1 


wy hay)? 


vycycy 
ae = = -1 b 

(yxyxyxyxyxy/xylxy)*t@ ey eysyryey))” 

(y~ xy lxyxyxy7!xyxy)*ty eye ey") 


= a eyee 


xyxy) *¢Y taey~tey tay layay tx)? 


x*t(cyry ey tayry) y ey ey layeyryeycy *))° 

. S -1))f 
(y-txy7!xyxyxy7lxyxy)*t@))", 
( 1 


xy~txy7 xy xyxylxyx) 4 tyey 29) > 


( 
( 
( 
((y~*xy~txyxyxy 
( 
( 
( 


J1 progenitor SOR 
albijc/|d/j/e/f}|g]h/i Jj |G 
0;/0;/0;/0/0/0/3;/6/0]0] Jy 


Progenitor of J1 Progenitor SOR: 
Gkx, ¥, tS =Group<x; y tke, yo (yx), Gor) LiGayny ay yx)? 


xyxyxy/xy—'x), (t, xy~'xy~!xyxy7'xy~!xyxy), 
p(y ley tay ay eyey) , ¢(yeyryeyeycy*ey))* 
y~lxy7lxyxyxy7lxyxy) *t(@2))”, 


xy~ixy—txy—!xyxy Lyx) *tY lay tay tay tayry eye 


yxy lxy7!xyxyxy7 ly!) ey Teucyey ley ey))* 


( 
( 
(yxyxyxyxyxy xy !xy)*ty eyey ley teyeye))" 
( 
(y~txy~lxyxyxy7lxyxy)*t@ ey ‘ey ley ayey) 4 ¢ yay ayayayey))! 
( 


yixyxyxyxy”lxyx)*t@yeyryeye))9 


1 -1 1 


xy lay lay ag 


xkt(yeyey tay") y pleyTtayey 


xyxy~!xyxyxy7lxy7!x)* t(cyzycy eyzyeye))" 


(x 
( 
( 
( 
( 
( 
( 
( 
( 
( 


( 
(xyxy~lxyxyxy7lxy7}x)*t@yryeveve))? 


10.2 2*1°:PSL(2,11) 


We have the following information 


S:=Sym(160) 
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x ~ (1, 2, 6, 19, 5, 16, 47, 119, 52, 50)(3, 10, 33, 35, 77, 48, 93, 98, 137, 140)(4, 13, 41, 
100, 97, 49, 106, 150, 139, 89)(7, 22, 65, 38, 64, 120, 53, 129, 141, 108)(8, 25, 71, 107, 
80, 121, 157, 61, 30, 86)(9, 29, 82, 148, 123, 122, 158, 136, 135, 11)(12, 37, 63, 81, 152, 
87, 28, 78, 102, 20)(14, 26, 75, 73, 56, 124, 159, 105, 94, 111)(15, 45, 113, 149, 145, 125, 
115, 39, 103, 118)(17, 51, 66, 142, 155, 126, 96, 130, 43, 34)(18, 55, 91, 32, 85, 67, 60, 59, 
133, 127)(21, 44, 114, 110, 154, 83, 92, 58, 72, 146)(23, 46, 31, 88, 95, 128, 151, 143, 70, 
57)(24, 69, 117, 132, 42, 109, 138, 116, 160, 156)(27, 68, 144, 101, 36, 99, 134, 104, 79, 


62)(40, 76, 74, 147, 131, 112, 54, 84, 153, 90) 


y ~ (1, 3, 11, 33, 91, 93)(2, 7)(4, 14)(5, 17, 52, 95, 85, 142)(6, 20, 60, 90, 136, 71)(8, 26, 
76, 24, 70, 72)(9, 30, 32, 23, 68, 103)(10, 16, 48, 123, 98, 59)(12, 38, 78, 129, 80, 146) (13, 
42, 100, 114, 150, 64)(15, 46, 102, 153, 157, 96)(18, 56, 29, 83, 36, 69)(19, 57, 127, 43, 
50, 126)(21, 62, 138, 67, 111, 158)(22, 66, 44, 115, 116, 31)(25, 51, 125, 151, 81, 147)(27, 
77)(28, 79, 113, 144, 74, 148)(34, 94, 112, 75, 118, 132)(35, 97)(37, 101, 39, 104, 84, 


135 


(40, 105, 145, 160, 155, 73)(41, 108, 106, 156, 139, 58)(45, 117, 143, 53, 130, 92)(47, 


120)(49, 124)(54, 109, 88, 110, 121, 159)(55, 131, 82, 61, 119, 152)(63, 65, 86, 154, 87, 
141)(89, 137)(99, 140)(107, 133, 128, 134, 149, 122) 


( 
) 
) 
) 


#N = 1920 


J1 progenitor SOR 


a|lb|c/|dj/e/f 


& 


h 


3/0;}0/0);0) 0 


0 


0 


Jo 


Progenitor of J1 Progenitor SOR: 


G<x,y,t>:=Group<x,y,t|x!® , y® , (x * y~? * 
* 1 x ee 


1 x 1 * .5 x 
> x y x 


Ley #y-2 # x *y), 
oF a be gy 2 ye y)*eetty 2)” 


y 
x Fy ley ey 2 #y * y)*t@))” 
y 


2 92 —l))ec 
x kyl *y * Fe * y * y)*t@ xy xaKyea *)) 


rele ie ia tae ae 


ne eu ee ob ger 


Sy Re on Tae eh Ree Rah ap age Se ee iy 


—1 * xl 


yale aye 


470 


((x2) #4 (2? xyrxcayxae | e 

((x2)*trery Pxaxya) )F 

((x * y -2#*y* y)*t wy lewxyxa2xy—1))I 
(Gly se ey 

((x * y~2 * x * y)*t wxy?xaxyxa—!)) 

(((y * —1)2 )* tyre Pxyxoxy | xx) > 


10.3. 2*8°°; PSL(2,11) 


We have the following information 
S:=Sym(330) 

x ~ (1, 31, 61)(2, 32, 62)(3, 33, 63)(4, 34, 64)(5, 35, 65)(6, 36, 66)(7, 37, 67)(8, 38, 
68)(9, 39, 69)(10, 40, 70)(11, 41, 71)(12, 42, 72)(13, 43, 73)(14, 44, 74)(15, 45, 75)(16, 46, 
76) (17, 47, 77)(18, 48, 78)(19, 49, 79)(20, 50, 80)(21, 51, 81)(22, 52, 82)(23, 53, 83)(24, 54, 
84) (25, 55, 85)(26, 56, 86)(27, 57, 87)(28, 58, 88)(29, 59, 89)(30, 60, 90)(91, 121, 151)(92, 
122, 152)(93, 123, 153)(94, 124, 154)(95, 125, 155)(96, 126, 156)(97, 127, 157)(98, 128, 
(99, 129, 159)(100, 130, 160)(101, 131, 161)(102, 132, 162)(103, 133, 163)(104, 134, 
(105, 135, 165)(106, 136, ios 137, 167)(108, 138, 168)(109, 139, 169)(110, 140, 
(111, 141, 171)(112, 142, 172)(113, 143, 173)(114, 144, 174)(115, 145, 175)(116, 146, 
(117, 147, 177)(118, 148, 178)(119, 149, 179)(120, 150, 180)(181, 196, 187)(182, 198, 
(183, 197, 188)(184, 190, 193)(185, 192, 195)(186, 191, 194)(199, 209, 204)(200, 210, 
(201, 208, 202)(205, 206, 207) (211, 241, 271)(212, 242, 272)(213, 243, 273)(214, 244, 
(215, 245, 275)(216, 246, 276)(217, 247, 277) (218, 248, 278)(219, 249, 279)(220, 250, 
(221, 251, 281)(222, 252, 282)(223, 253, 283) (224, 254, 284)(225, 255, 285)(226, 256, 
( ( )( )( )( )( 

( ( )( )( )( )( 

( ( )( )( )( )( 

( ( )( )( Ne )( 


158) 
164) 
170) 
176) 
189) 
203) 
274) 
280) 
286)(227, 257, 287) (228, 258, 288)(229, 259, 289)(230, 260, 290) (231, 261, 291)(232, 262, 
292)(233, 263, 293) (234, 264, 294)(235, 265, 295)(236, 266, 296) (237, 267, 297)(238, 268, 
298)(239, 269, 299)(240, 270, 300)(301, 309, 328)(302, 307, 329) (303, 308, 330)(304, 326, 
314)(305, 327, 313)(306, 325, 315)(310, 311, 312)(316, 321, 324) (317, 320, 323)(318, 319, 
322) 

y ~ (1, 4)(2, 5)(3, 6)(7, 13)(8, 15)(9, 14)(11, 12)(17, 18) (19, 23)(20, 22)(21, 24) (25, 30)(26, 
28)(27, 29)(31, 55)(32, 57)(33, 56)(34, 48)(35, 47)(36, 46)(37, 49)(38, 51)(39, 50)(40, 
52)(41, 53)(42, 54)(43, 45)(59, 60)(61, 91)(62, 92)(63, 93)(64, 94)(65, 95)(66, 96) (67, 
97)(68, 98)(69, 99)(70, 100)(71, 101)(72, 102)(73, 103)(74, 104)(75, 105)(76, 106)(77, 


( 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
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107) ( ) 
117)( ( )( 
186)(127, 187)(128, 188) (129, 189)(130, 190)(131, 191) (132, 192)(133, 193)(134, 194) (135, 
195)(136, 196)(137, 197) (138, 198)(139, 199)(140, 200) (141, 201)(142, 202)(143, 203) (144, 
204) (145, 205)(146, 206) (147, 207) (148, 208)(149, 209)(150, 210) (151, 211)(152, 212) (153, 
213) (154, 214)(155, 215)(156, 216) (157, 217)(158, 218)(159, 219) (160, 220)(161, 221) (162, 
222) (163, 223)(164, 224)(165, 225) (166, 226)(167, 227)(168, 228) (169, 229)(170, 230)(171, 
231)(172, 232)(173, 233)(174, 234)(175, 235)(176, 236)(177, 237)(178, 238) (179, 239) (180, 

)( dC ) dC )( dC ( ( 

)( dC ) )( dC ( ( ( 

) dC ) J ( ( ( ( 

)( dC ) )( d )( ( )( 

)( dC ) ) ) 


78, 108 
88, 118 


NS 


(79, 109)(80, 110)(81, 111)(82, 112)(83, 113)(84, 114)(85, 115)(86, 116) (87, 
89, 119)(90, 120)(121, 181)(122, 182)(123, 183)(124, 184)(125, 185) (126, 


NS 


) ) 
) ) 
) ) 
) ) 
) ) 
) ) 


240)(241, 304) (242, 305)(243, 306)(244, 301)(245, 302) (246,303) (247, 313) (248, 315)(249, 
314)(250, 310)(251, 312) (252, 311)(253, 307)(254, 309) (255, 308)(256, 316)(257, 318) (258, 
317)(259, 323) (260, 322) (261, 324) (262, 320)(263, 319) (264, 321)(265, 330)(266, 328) (267, 
329) (268, 326) (269, 327) (270, 325) (272, 273)(275, 276) (277, 283) (278, 284)(279, 285) (280, 
286)(281, 288) (282, 287) (289, 296)(290, 297)(291, 295) (292, 299) (293, 298)(294, 300) 
#N = 660 


PSL 330 letters 
albic/|d/j/e/f}]g]h]i Jj |G 
0;0;/0;0/0/0/0}0);0/ 2} 2 
0;0;/0;0/0/0;/3]}0/3/3 


Progenitor of PSL330letters: 
Cypser) es ae aye Pee ae ar 
* x7 y 


* .~—l x * «al xyxalxyxaxyxa!)\a 
yom y) ty y yrary )) 


Bia Bsc 2 
at (hk = ay sek ay 


3 2 —1 
ban aie es 
—1 x 


G<x,y,t>:=Group<x,y,t| 


xT! * —-1l x 


yee york 


x 


* 


co 
<< 


’ 


= 2 
skp ((yxe AYKLKYXL) ) \ 


xt (7 eyraxyxcayraryea beyerry) \e 
’ 


Be ge Ee A ap OE Se a igs ge Re GG 


x * y)*¢ eeu) ))F 


2 *t( U*KY*KL ‘yreey) 9 


LN ON ON ON ON mS 


(x * y)") 
(x * y)2) Atle taveetevea eye taye)yh 
x + ye ore” hayse”aysaryse” '4y) yi 


*K *K 1) ky (eK YyKUX Py 4a hx KUKYKLEY*KL d 
ya Le ee are ees) a 


* ype) 


((x * y) telere leyre syne eyseayrenyee syee) )) > 


PSL330letters2 
alb{|c]|d/le/G 
0};0/0/2]2 


Progenitor of PSL330letters2: 


Geet S=Croupoagyt| ay ix et ey? ete), 
DO a Tas el iad ak Rasen ee ae) aa Saal 2 al ah 
BE AE On ee he a ee nae ee 


* <)2) kp (axyxalxyxaxyxa leysamleyxa sl eyxa7lxy) ya 

y)2) tory yrary y y y y)\a, 
2) 4 (xx xa xyxaoxyxa lt xyxalxyxam tx b 

y)2)*t (ory yrrey y y y)yb. 


Hy ky Kyl ky Kyl ky eyo * y) ete ty) ))e, 


sy t gt tt 


PSL330letters3 
al/b|c/|d;fe|f |G 
0;0;0}0/2/0] 2 
0;0;0}2/6]0| 2xJ, 


progenitor of PSL330letters3: 
G<x,y,t>:=Group<x,y,t| x? , 


Cis Pe BA ye ae nea ae ye 
aa -1 

y hx hy hx Fy * x Ley * xy * yy) ya, 

(xt (ureryrcryraryea ayer” bay) b 


(y *x*y y * x7") 


t(e7eyxe7t) * p (eT eyxcaysa ayaa” layscayselxyea™!))c 


* * * yl x 


x 


o) 


= =I Si og) 
y*x 1+, (2 KYO KY RERYRO yyye 


A72 


<i Zoi 1 1 1 1 
y hey * x * y * xl * y * xl * y * x1) KYRE RY RORYRL *KYRE KYRE KY RL ye > 
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((x7! * y ky * y ky * y ky * y ky * y #1 y * x1) eye Taye eysceyse lyse eye) a 
(aes * y * x * y * xl * y * xl * y * xo! * y)*t(eryreryaa” layxcayearyearyerryre) )e 


((x * y)*ty) +p yrcryrcrynaeyea™ lxyee sya) ) f a“ 


PSL330letters4 
albic/|d/ie/f|g|G 
0;0/0/0;)0/54]2 | 2xJ, 


Progenitor of PSL330letters4: 
G<x,y,t> = Group<x,y,t| x? , 


-1 
x * y) tee Ne 
(x * y)2)*Ele eyecayee ayaa ayscay) ey (ways) yb 
) 


* ~—1 * +4 (aeyreryraryre syrceyeney) d 
9 


y * x") 


t 
( 
( 
(x71 * y *y * y * y ol * y * y cl * y * yl * y) te syreryre) ye 
( 
( 


x yt ety tx ty ix ty tet yest ie a aN x Leysex Laysea laysea Leysea Layxaxyxa ley) 


* (oo yea aykaeyear bey earxy) Ng 
) 


* * * * * .—1l * * .—1 * * 2 —1)\*«4(a~lxyxamlxyxa—leyxamlxyxaleyxoxyeam bx 


(chy lerytotatyte” 1 KYKLKYRLAY*L) )g > 


PSL330letters5 
a|lbi|e|d/e|G 
0;0/2/0)]6)] 2xJ, 


Progenitor of PSL330letters5: 
G<x,y,t> = Group<x,y,t| x? , 


ATA 


(ety tty Pay hx) prt ey ye 
t?, 
(se) Fy ta et yy ey * x), 
Figg BO gp Re Oe y * ga lk y* xa ly *p(e) ep (e eyacayaa bey) a 

y 
(Get ety Pay xl ty tx lty* xh) te (yeeryer*) 
((x71 ge Rise Sp ge Rg gg ae Bigg gy xl * y * x1) ky ((yse ayerayar)” ye 
((x * y) *t (yer t eye 3)” ) xg (tay) ye 

’ 

(((axy) 4) > 


PSL330letters6 
alb|c|d/e/f |G 
0;0/0/0/)0/2)]2 


Progenitor of PSL330letters6: 
G<x,y,t> = Group<x,y,t| x? , 


Kp (yaceyeryxa . AYKLAYREAYKLY ) \% 
’ 


) 
) 


(x * y)?)Heluernvery) 4 (orn)? ))e 


kt (wxyex layxa—leyxa—leyxer "dye, 


x * y) «zt (wxy*e) Ne 


o) 
KY KY * yl *Y Kk Y-1 ky, Kk Yl x * x—lyax-lyryxy) * 4(xyryxyryxryxly)y\e 
y tet a he y *x y*x y) tye tye *yeyry) * 4(cyryryryry v))e, 
* 


y * y * y Ky y * x7! * y * x7! * y * x71) *p(yeeryerryse syse!)) f 5 


10.4. (2°: (77:3) 


We have the following information 
S:=Sym(49); 
x ~ (1, 31, 11, 3, 39, 21, 7, 46, 29, 14, 2, 37, 24, 6, 44, 32, 13, 49, 40, 23, 15)(4, 38, 26, 
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10, 45, 27, 19, 8, 35, 20, 5, 42, 28, 12, 48, 36, 22, 9, 43, 30, 18)(16, 41, 33, 17, 47, 34, 25) 
y ~ (1, 2, 5, 11, 20, 27, 34)(3, 6, 12, 21, 28, 35, 41)(4, 9, 17, 24, 31, 38, 44)(7,13, 22, 29, 
36, 42, 47)(8, 15, 19, 26, 33, 40, 46)(10, 18, 25, 32, 39, 45, 49)(14, 23, 30, 37, 43, 48, 16) 
#N = 147 


Sym49progenitor 
albijc/|d/j/e/f}|g]h/i Jj |G 
0;/0)/0;0])0]0]0|]0] 6} 3} PSL(2,13) 
0}/0/0/0/0/0]0/0] 8) 8 | 2°:PSL(2,7) 
OO). OS 10s) 00/50.) 2210: (0. | 4) 22°76) 
2/0]/6/}0]/3]0]0{|0]0] 0} PSL(2,13) 
2/0]/8}0])3]0]0{]0]0] 0} PSL(2,13) 


Progenitor of Sym49progenitor: 


G<x,y,t> = Group<x,y,tly” ae mage th y re iY si ati y x, 


ile ta Pay ae), 


((y * yl * y x yl * y)*t9"))4, 

((y * rome * y * xl * yep ery ee Taye") 
(yer ec. 

((x®)*p (27497) 4. 

((x * yt * y—1 * y 3) *¢*2)) 
(Cae a ea 

(ay ae 

(G)ae)* 

(ye). 

((y2)*t"*))3 > 


Sym49progenitor2 
albijc/|d/e/f}|g]h]i Jj |G 
0;0)/0}0/0]0]0}]0] 6] 3} PSL(2,13) 
0/0/0/0]/0]0/0]0]| 8] 3} 26:PSL(2,7) 


Progenitor of Sym49progenitor2: 


Gey = Group<xmitly ay * x yy xt eye ee, 

a (t,y * y2 * y * aa 

(GA) )2, 

(Gy) to), 

Cm 

(Gyre) 

((y7)"t ey ee 

((y- 240), 

Ci a Maa) 

((y7! *t yPeery) \h 

((x3 * yt) tt (y*e2) ye, 

((x3 * yt) alors = 

Sym49progenitor3 

alb}/c|dje|]f}|g/h]iJj}]k{|G 
0.1) 0: | 05 ).0 JO) 0.) 0) O°] On) 7 | 3°) (PSE, 13) 
0;0)/0;0/0)0]}0/0]0}| 8] 3 | PSL(2,13) 
0);0|/6/3)/0);0|0/0)]0)0/ 0 | PSL(@,13) 
0/0/8}/3|}0/0/0]0]0] 0] 0 | 2°:PSL(2,7) 

Progenitor of Sym49progenitors: 

Gaxyt> = Grupaatly! ar tt xe oe ey Pt ey ee, 


Plt to ay ae 
) et yee)) 


xX 
x yee Es 
x7 yrelery?) )b 
xX 


—1 x y)*terry) Je 


) 


1 
Vy 
1 
iy 
*K * 
’ 


-l*y* y 2) ee eey) ad, 


“ley # yl * x)*(2*y?) )e 


et 


’ 
x2 * yo *y * yer ))F 


x2 * y? * x) Ferry) 9 


yt ee a yy erey yh 
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ATT 


(xt yee) > 
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Sym49progenitor4 
alb|c{|dje|f}|g/h]i {|jf/G 
0;0);0)0/0]0]0|3 10] 6} PSL(2,13) 
0};0);0)/0/0])0}0}]3]04 7 | PSL(2,13) 
0;0)/0)/0)/0])0}0}]3]04] 8 | PSL(2,13) 
0;0)/0)/0/0]0}]3{9]6 40} PSL(2,13) 
3}/7])/0/0/0]0}]0{]0]0 40} PSL(2,13) 
3/8]/0)/0)/0]0}]0]0]0] 0 | PSL(2,13) 

Progenitor of Sym49progenitor4: 
Gavi = Groupexily ay? © a? Py Pig a ye Pe, 


y? ky * y)*erry) a, 


x *y *x* y) terry) ye 


y] 


1 


) 
x1) meen) ye. 
ee a uy” Aaeyee 9 > 


Sym49progenitor5 


f h G 


lo) 
(q) 
. 


og 


PSL(2,13) 
26:PSL(2,7) 
2x PSL(2,7) 
PSL(2,8) 
PSL(2,13) 
PSL(2,13) 
PSL(2,13) 
PSL(2,13) 
PSL(2,13) 


CS —-O “NT OO. O@ SO Oo mS | 
£Oi~ SS OD Se sO IO ES 
fo, 0 > > > > 
aDonwwnoeord6ccocmUmCOCOUUCUCUOOUUCUCOULH CB 
OP OS a SSS 9 OS SS 
On QS? OS eS Sy SS Sar SS 
So © & & N Oo oS oo. & 
fe nO Cn nO o> oe) 
fe ee oe en Oo ee) 
a OO OO OOP elt 


Progenitor of Sym49progenitor5: 


G<xy,t> = Group<x,y,t|y’ Fy aloe 
Tey a ae xe) 


xh) Fy (eryea ty) ya 


Hy % x # yee ePey) 4p (e%o9) Je 


2 
y lk y ley l*ey ley bee De 


x» m 


—1 x ome * yt) eraeay) yh 


2 * 2 x x) Fee Tey Fae) 


* 


o) 


x2 * yi ky * yee le hey ay) t (wayne? ay) VJ > 
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Sym49progenitor6 


lo) 
o>) 


f 


h G 


oe 
es 


ooannoenndoeoeo Oo Cl OlhlUOlhLlLY 


— 
jn) 
eo > a) 


SO. SOs 2S OS 


10 
10 


EF FF oO NN OO TH ONY NY wooden oaooo97o cd o/c 
wow nnvnnnnwnoeonT7deceaTaoT oc crcd cdc 0 0 0/8 


onwonyn vd YN CO WYNN NY TO TCO CO COCUCcUmUlmUCUCUOUOUCUCCOCOCUCOCOULUCUCOCUCOO 


© <4 (Os OS OS 2S 1 34 2S) OC OS OS Ot Oo SO oS “Ss iO 1 


J 

6 | PSL(2,13) 

8 | 2°:PSL(2,7) 
6 | 2xPSL(2,13) 
7 | PSL(2,8) 

8 | 2xPSL(2,7) 
9 | PSL(2,71) 

10 | 2xPSL(2,29) 
0 | 2xPSL(2,7) 
6 | PSL(2,13) 
@:)2°:PSL(2.7) 
0 | 3xS7 

0 | PSL(2,71) 

0 | 2xPSL(2,29) 
0 | 2xPSL(2,13) 
O | 2xAs5 

0 | Av 

0 | 26:S, 

0 | 4:(2:PSL(3,4)) 
0 | 4:(2:PSL(3,4)) 
0 | 4:PSL(3,4) 


oo oa oc oa oO oOo oc Oo o-oo 82a Co Cc oo oo © 
oO onoclmlmcOmUCUCcUlUOUmUCCOUOUCOCOUCOOUUCOOUC COC OOUCUCh FNOCOCOUCUNDCUuNDOUL SPOUNSPOUNYOCOCUCUO 
©: 7S “OOS Os - SO Ot OO Ss (OO Or OS OO OS: “OS 


Progenitor of Sym49progenitor6: 
G<x,y,t> = Group<x,y,tly’ ,y~? * x 
+ (t,y * y2 y * x yy 

5 ll ae ue aa aa x) *t (yee?) ya 
xoh e yl #y * ya 2) ey) Eee 
x *y* yo & y) terry) ye, 


3 


x3 * y 1) #tl(yer tay *)") ye, 
yl jpe Tey See) f 


y] 


2° 


*XL 


a1 y))*te +07") et (yeh ayee™ iy) )d 


* 


sy tea") yb 


’ 
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481 


(Cie as ame 
((y~ 3) #4 x ae 
((y3) tO), 
((y 2) (yee?) I > 


Sym49progenitor8& 
albijc/|d/j/e/f}|g]h]i Jj ]G 
0/0/0/0/0|]3/3]8 |] 0] 0} 26:PSL(2,7) 


Progenitor of Sym49progenitors8: 


Gees = Groupexmily ay 7 ey Py Py x, 

t7, (t,y * y2 * y * sc) 

((y~3) #4 (yee yee ley) a 

((y~3) #4? #249) J 

(Gea) teres 

(eer eg) ee) 

(((x7}, y)) tere +92) Je 

((x? * y7! * y * yet eryte) \f 

(Gy ae ae 

(2% 2 x) *t! LYRE a ))h, 

((x? * y? * x) Be 

(Cote tae is 

Sym49progenitor9 

alb|c{|dje|f}|g/hj]i {|j]G 
3/6/2/0]/0]/0/0]0]0] 0] 72:(7:3) 
BO (4 |) 1 [O40 ) 0°) 0: 0" 0") 77267-6) 
0}2])/3]/6/0]0}]0{]0]0] 0 | PSL(2,13) 
0}2})3)/8/0]0]0]0]0] 0} PSL(2,13) 


Progenitor of Sym49progenitor9: 

G<x,y,t> = Group<x,y,tly’ y~? * x? * y * x.y 
i ay 

((y * xl y* xl * y) tty ee Tyee) #4 (¥*) Ja, 
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Rake os aaa San aay io Mee 
((x3)*¢ (279 *)ye 

((x3)*4(e"y) #4 )yd 

(Gey) 

((x8) erage) 

(x *# yh # xl # .— 
((x * yod* x7 3) #4( yrxary yh 

(((x * y)8)t@ hy ae 

(ae es 


Sym49progenitor10 
alb|c{|djej|f}|g/hj]i {|jf]G 
Oy ) 08] 0) ONO) 2° 150: Ae BC 76 
(Oat 0 0 Jk pc [ea 2 EN 


Progenitor of Sym49progenitor10: 


G<x,y,t> _ Group<x,y,t|y’ es *k x2 * y * 


t?, (ty *3? *y * x7), 


ane. 
’ 


a a 3)* gyre hey ee") 
eae 3) Ht (yaoayaory) ee (oT #y) Je, 
(x * as ‘)y4 
eye), 

(x * y2)3) #4 (2?) ey (eryrn?ay) )f 


’ 


x3) ery) )9 


’ 


x73) 4 (eeyen?ey) ) h 


y) *4(y>*a) (a7 xy~?) iy 


, 


Sym49progenitor11 
albijc/|d/j/e/f}]g]h]i Jj |G 
0/;3/6|)0)/0|0|]0)]0)|0| 0) PSL@,13) 
3/9/8|/0/0|0/0]0] 0] 0 | 2°:PSL(2,7) 
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Progenitor of Sym49progenitor11: 
Gexeyt> = Group<xytly ay? * 8 ey a x 
i tay. a a) 


((y2) ee Tey P42) a 

(yee), 

((y3)*t@) ey lery Dee Tyee") Jc 

Ce ae oh 

((y~3)*¢ ory sexy) et (aeyea” bay?) Je. 

((y~2) #4 ory) \f 

((y—1) (yen been) 4 (ePay 24a) 

(Ga * yO), 

(x? * yt yee?) yi 

((x * y * xl y) te lere” Payee) ee (ye )))9 > 

Sym49progenitor12 

albijc/|d/j/e/f}|g]h]i Jj |G 
0;0)/0/0)/0)0|0)0|9 | 2) PSL@,71) 
0;/0)/0;0])0]0]0|2]3 46} PSL(2,13) 
0;0)/0;0)0]0]0}] 24348 | PSL(2,13) 
0/0: ):0.) 0.) 0.) 0°} 3) 8.) °7 | 0) PSL(@,29) 
0;0)/0}0/0]0|6|4 430} PSL(2,13) 
0;/0)/0;0])0]0}8|]0]3 48 | PSL(2,13) 
62%) OF 232/00 4°02) OO f-9: | 2) PSL@13) 
8|7/0/3/0)/0]0/0] 9 | 2 | 2°:PSL(2,7) 


Progenitor of Sym49progenitor12: 

Gex,y,t> = Group<xytly! cy? * x? * yy * xy * x* * yy? * x 

‘7, (t,y * y2 y * aes 

ole yo Ky v7 2)yeeore Da, 
xl * y)*t(@ hy) eye? aye ley) )d 


(( 

(x *y 

((x * yo *y * yi * x)*t ley 
(( 

(( 


2 


Pe Yay “ye, 


2* yo *y * y) tetera Tyee) 


* 


x2 * y? * x) Fey?) (@Pay bee ay Tea") Ve 
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x2 Fy a. i me) 


(( 
((x * xl * yl) le 49) 9, 
oa vey Px?) 2&4 (2? KYKE “YA, 

(( 

(( 


ss be ade as 
x2) #4 (2? xy lea —ley-lew yi 


’ 


x4) * (aay) #4 (uae tay )?))F 


Sym49progenitor15 
h 


G 

2x PSL(2,13) 
PSL(2,29) 
PSL(2,13) x2 
2x PSL(2,13) 
PSL(2,13) x2 
PSL(2,29) 
2x PSL(2,29) 
PSL(2,13) 


io) 
0a 
= 


OU Be Oh Ch, ME. OS | Se 


oc olUmcOmUmUmDBRMDCUCUCOCUCUCUOULUBLY 


onynnn oOo GO CoO O/e2 
oS GO Oo Or OS. oO re S| 


won wwnood co o;]f 
SP) VOY OO? Sy Os HO) SS 
o.oo & “Oo oi -S. ©: -O |-o 
(eo a) 
(a > SS Sd 
(ce I <> a SS A << a > ©) 


Progenitor of Sym49progenitor15: 
Casey = Groupe ay? a yy a 
te Atay Pe Sy 7), 

Poy eT 


Say RE a8) aL ee TE le) 


y excl ky *#xcl * y) ete 9) ) a, 
x2) *4(e Pay ae") Je 
4) peau?) ee oree) fF 


a 


x ly*t(e ‘yg, 

x3 * yh) ee (2? sy?) ep (e?ay tee ay tae) jh 
ary ews 

x * y—1)3) #4 (ye) )9 = 


Progenitor ofSym49progenitor16: 
G<x,y,t> = Group<x,y,tly” y 
t?, ea 2 bs Aa a 


-1 
x # x) (ore Leal eyo ya, 


x1) #t iC 


((x? 
(( 
(( 
(( 
(( 
(( 
(or 
(( 


10.5 


Sym49progenitor16 


lo) 


f 


oe 


h 


G 


CO 8 Oo So OS SO OSs sO | 


AP AY oO Oe OS OS Os Oe (OS. OO» | 2S? 


wownoeenrneasasinene ooo CO ClO 


Or So 4) Nar. Sp Oar 3S a eS S| ee 
a > NO NO NO NO NS ll GD DG) 
Gorm OW wWwnynnn © OD O&O 


(So ~  O O POPES | 


HUH DW wn ww 


PSL(2,13) 
PSL(2,13) 
2°:PSL(2,7) 
PSL(2,13) 
2x PSL(2,13) 
PSL(Q;71) 
2:PSL(2,29) 
PSL(2,13) x2 
Az 
PSL(2,13) 
2°:PSL(2,7) 


yo 4) #4 Caco Myre) yc 


x7 Lar) th YX Thy Ye, 


aaee AYRE “U))E 


x2 *y-l*#y* y)*t(e wyxa bx 


xaxy +) Kt (yaa heya) ye 


y y * xl * y) tor 


y? Ky ae AX *)yh > 


284 (25(5:6)) 


—2 * 


y)xp(e8))b 


’ 


We have the following information 


S:=Sym(32) 
x~ Cd; 2)(3, 


satya!) #4 (cay?) 9 
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5, 7, 11, 17, 4, 6, 9, 14, 22)(8, 13, 20, 29, 23, 10, 16, 25, 30,18)(12, 19, 28, 
39596, 15; '24,97;,.81.91) 


~ (1, 3)(2, 4)(5, 8)(6, 10)(7, 12, 17, 27, 14, 23) (9, 15, 22, 28, 11, 18)(13, 21, 24, 30, 32, 
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20) (16, 26, 19, 29, 31, 25) 
#N = 1920 

Progenitor of Corncob 
Ges yt>=Groupexytlae ys ey ay er ly ae 
ky ces eae 4 Loy: 1 * 5 * 


t*, (t,(%?)), (t.(y7)), 


xd #(_@ey Pee Pay™)) 0 


y. 


) 
y3)* (tyne ly?a2?)))b, 
* 


y”)* tPeeey”?))) 4 
(y * x7 1)3)#(p Pee ey Pee")) Ye 
#2 yol x xh) e (gle yee?) VF 


x2 ) * t(orysa” 2 xyxx) ))9, 


(( 
(( 
(( 
(( 
(( 
(( 
(( 
(ae we a) 
(Grr anya) eee 
(Gi )s 
(( 
(( 
(( 
(( 
(( 
(( 
(( 
(( 
(( 
(( 


nea tay? aa) yi 
; 


y1)* (tern lLeaeyea 2 xy baw ")))-, 


x * y * x)* (gyre syne” Taye ley) VL 
x) F (gerry Tee Taye) yn 

x3)¥ (gy ee) yr 

y * x1) (Ee suteryte))) 0, 

(y * x 1)2)# (ge ey Saeteyee)) yp 


x * y)2)*(tyreey” ee bayer?) Vg 
2 PE) \E 
y x2 * yt * x1) # (per 


(y * x 1)3)*(p (ery? ery) ) yu > 


Vy 2 ey} 


tae Tey) 8 
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Corncob 
albjc}|djej/f}|g/hj]i fj {}k{|l}/mj]|njo|]p/q/ir{/sJuf/G 
O}0/0/0;0/0/0;/O0;O0}0]}0/0;/0 /Oo;O;O}o0]0);0);2)]2 
0/0/0/0;0}0}0;/0;0}0}0)/0)/0 |}0]0]0}0] 0) 4) 6 | 35:As5 
0/0 ;/0/0;0/0/0}0}0]/0;/0]}0/0 |oO}O0}0]0;0] 4] 8 | 229:2° 
1/0/0/0/0/0/0/0]/0/0/0/0;/0 JO/O;O0];0/0;/0;0)2 
0/2/0/0;/0/0]/0]/0;0}0]}0)/0)/0 }0]0]/0}0!}0);0/0} 2 


Progenitor of Corncobl 


G<x yt Groupesytlse ays ye eh Mag ae a 


* lS 3 1\2 1 x 1x* 5 x 
be yore ye 


t*, (t,(%?)), (t.(y7)), 


y)* (ty? seryee sya") ya 


’ 


y1)¥ (tery see) b 


(x * y)2)* (tere lLeaeyea 2 xy baw )))¢ 


o) 


(( 

(( 

(( 

(( x2 * yt * x1) (ge eyreryen)) a 
(Gers Eee HS, 
(( 

(( 

(( 

(( 

(( 


1 df 


xa ey 


y2)*(t soT haya” '4y))) f 


’ 
iF 


2 = 
y *x Leg ley Ly aed bal (cai) 


-1 


nays” ")))9 


ty ag haya") yh 


, 


y] 


( 
By #(¢ (yee aye” ty) yi 
( 


x3)* tiery?ery))\J > 
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Corncob1 
alb|c;}|dje|f}|g}/h}|i |j]G 
8/3/0;/0]}0/0)0;0/0/0] Jo 
6/0/0}4]/0/0]0;0|0/0]2 
01/6]0/4]0]0]0]0| 0] 0 | 3°:(2°:As) 


Progenitor of Corncob2 


Cex yb Group<xytla? sys ey a) Ge ae Py a)? ey 


Ky ce 2 eae 4 LS hg ae ae ee Rk Big! Pat oe ee Sa 

t, (t,(x?)), (t.(y7)), 

((x3)* (tery Lea —layxalayxa ))4, 

(Cy) * (trey ee bayer 2) )b 

(((y * x71)2) (pry lea leyxaleyea YY), 

(((x * y)2)* (tery Leal eyxaleyen )))4, 

((y * y2 x y7! * x1) ¥ (Eley Pea Tey #0") Ne, 

((iy HOA MY! 

((y2)* (bere 9, 

((y * yl y lx yl * y 1x x) * (po? eery aay ta!)) Vb 

((x®)* (Ge Pay eee) ) 

((x3)* (t(@?#ye@") J) ~ 

Corncob2 

albijc|dje/f}]g]h]iJj |G 
0;0;0};0;0}0/;0]0);1)0)] 2 
olo}ofojololo}o}2|6| s(43)x2 
0;0/;0};0;0}0/0})2;0;0] 2 
59/0/0;}0;0|}0/0}0;0); 0] 2 
0/0} 410]0 olo}o]olo| s(4,3)x2 


Progenitor of Corncob3 


Cxs ye Groupeeyalix” sy Gey > he) Got ye ae ey ae) Ge a 


1 x tye 


Ky y 


1 x 1 * ¥5 * 


* .—4 * .-2 * 
, xX y x 


y 
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(yaar 
y2)*(t(@ Pay #2? ayaa) )d 
( 


y * x 1)8)*(g(yeoryT 


smnyae—")))6 
9 


’ 
heal xyez)) Je 
+ 


y (ser Peery YF 
x2)* (py see 
Gry yee 


2 


sexy!)))9 
hea? ayen)) yh 
yiyt(eenr teeta yy 


yh) (g eT eyerryee))) i s 


Corncob3 
alb;jc|dje/f}|g]h}]iJj]G 
0;0;/0}0/0;/0;0}0/2/0] 2 
0;0;/0}0/0;0/0}0)/3] 8] Je 
0;0;/0}0/0;/0/0}5/0/0] 2 
5/0/0}/0/0/0/0}0/0/0}] 2 
6/3/0}/0/0;/0/0;0/0/0}] Je 
0;0}6)4/0]0})0;0]0]0 | S(4,3)x2 


Progenitor of Corncob4 
Gxxy,t>:=Group<x,y,t] x ys ey x) et eg ye ye 
ky bp ye x Ley 1 * y5 x 


t?, (t,(x*)), (t,(y7)), 


2xa—ley—! 


(y * x eee: 
y * y2 x yo} * x1} # (ge ay Tae? ayee))) f 


sa") Ne, 


re 


x2 ) * (¢eryre?xyee) ))9 
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(Corp hC 

(((y * x7 1)2) (Ee? ay ee Payee) it 

((y)* (tO teeyT Ter) VI = 

Corncob4 

albic/|d/j/elf|g|h/i jj ]G 
0;0;0};0;0);0/;0);5}]0;0}2 
1;0;0);0;0/;0;0/;0)]0]0] 2 
0;2;0};0/;0);0/0);0};0;,0}2 


Progenitor of Corncob5 
Gaui y i Croup tyit| ae gy? ey ew) ey ay Pe eae 


ky Le ay bs 


ty nee, eh are 


2 yea) 2 


’ 


t 
)*( 

2) (¢(@syreeyre)) yb 
)* (porary eeeym tea")) Ye 


-1 
bs 


sa~ hay? aa)))d 


x * y * x) * (gee rure 49) 
y * x1) #(p(eryPeeey)) i 


x3) * (p(ePeyer?ey™))) I S 
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Corncob5 
alb|jc{|dje|]f]|g/h]i |j G 
0}0/0/0/)0/0/0}0}]6]0 J 3°:A5 
0/0/0/0;}0]0]|0]4]0]0 | 26:(2:PSL(2,7)) 
0/0]/0/0]0]0]|0] 4 | 0 | 10 | 28:(2:As5) 
21/4/0/0;/0]/0]0]0/0]0 | S(4,3)x2 


Progenitor of Corncob6 
G<xuyit = Group<xy, tl x5 yo yey? te ety Py te Py Ke 
ky Ly iy x La 1 * yd x 


t?, (t,(x?)), (t(y?)), 


y * x1) #(E(yreryT tee yee") ya 


x)* (ge eure 49) b 


(y * 5 ae a a ca 


Neem lxySxe)))c 
b 


“heal ays?) ye 


eee DE SYN F 


y] 
1 


nal 
x2 ) * (t(yrory 
( 


y * x7 1)2) (Ee yee *Y)))9 


’ 


y2)* pe Teeryeeey 2) )h 


y * x1) # (Ee Payee?) ) Vi 


x * y * x)* (te yee hy) 5 S 


Corncob6 
albic/|d/elf}/g{|h/i jj |G 
0/0/0/0]0]0]0|0|0)| 4 | 2%:(2:PSL(2,7)) 
0/0/0/0}0]0]0)|6|0| 4 | 28:(2:As) 
0/0/0/0]0]0/0}|6| 6] 0) 3?:As5 
0/0/0/0}0]0]4)0|0)| 0] S(4,3)x2 
6/0}/0/0/0/0}0/0]0) 0 | 3°:As5 
0/0/4/0}/0]0]0)0|0| 0] S(4,3)x2 


Progenitor of Corncob7 


G<x,y,t>:=Group<x,y,t| ae oy (ar yrs x)? met 


#yol ty 1)2 x Le yo #5 Ry Ryd y HH? Kyo AB HY Ky H 
t?, (t,(x?)), (t,(y?)), 

(GERIC Se ees 

(((y * x7 1)2)#(¢ (ery Pee Payee) 

Cs a i a) 

((y Ky 1x y DS x 1x y 1x x)* (EY ee eye) 
(Cyt ye (ere), 

((y *y 1 x y 1 x x 1 x y 1x x)F (peru ee ee) SF 
((x5)* t(ery Pan") 

((y * x1) # (gy ee Payee hy) bh 
(CoC mea uae) 

(Gg ay Gee are) 

Corncob7 
albic|d/ie|f]|g]h}i j |G 
0;0/;0}0;}0;0/0}]01]0 4 2:(9°PSL(2.7)) 
0/0/0/0/}0]0/0/ 6] 10] 0 | 3°:As5 
0/0/0/0;0/0/2]0]0 | 4 | 28:(2:As) 
0}4)/0)/0)/0]0}0/0]0 | 0 | S(4,3)x2 


Progenitor of Corncob& 


492 


ky aa ae Tt ay, ile ii auke aE, aus Ra en cd 5 ai aul ara ae 

t?, (t,(x?)), (t,(y?)), 

(Gee), 

((y-1)*(¢orr xa ey )))e, 

Cg) ier Pe ae e 

(Co nae) 

(( y * x 1)3)#(¢(ePay ey TH) ) ye 

((y * y2 * yo * x1) #(pyecey teey 4a) F 

((x®)*(¢@erre Poye2))) 9, 

(( y * x7 1)2)#(¢(ery Tee Tay?) ) yh 

(Gyre eye 

(ay a Eres 

Corncob8 

alb/ic/|d/e/f}/g{|h/i jj |G 
0;0/0;0;0;0/0]0;0) 4 28:(2:PSL(2,7)) 
0;0)/0);0/;0])0]0],4{0)|0 | S(4,3)x2 
0/0/0/0}0]0]2|0|0| 4 | 28:(2:As) 
0;0/;0);0;0/;0;/2)0;6); 0) 2 
6/3/;0/0;}0]0);0/0|]0]0)] Jo 


Progenitor of Corncob9 


Cesc yis=—Group<ey tla y's Get ya Gye se er a)? 5 Gy 


* 1 op 1\2 1 x 1x*  .5 x 
a die) i ama ieee 


t*, (t,(%?)), (t(y7)), 


x)*(t(e*eure 49) a 


x * y * x)e (Ee eure) )b 


yyt(eeerr™)))2, 
y * x1)2)#(g tery 
=k 


sey” ")))4, 
die iO) 


SEM SES NY 
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x3) ¥ (Eure een aye 4) 9 


(( 
(x * y * xt 
(( 
(( 


heeT Taya *))\h 


’ 


y—1)*(t(etayee ly) ) ie, 


Corncob9 
alb |c/d/ie/f{|g]|h]/ij|j|G 
0.) 0) || 0:1 0/20" }'0) | 02] 4) 0/0: |) 2°: (2:PSL(27)) 
0/4 /0/0]0]0/0/0]0]| 0 | 2%:(2:PSL(2,7)) 
7/0 |3/0]/0/0/0/0/0/0] Je 
0}10)/0)/4]0]0/}0)0)0}| 0] S(4,3)x2 
0/4 /0/6]0]0/0/0]0]| 0 | 2%:(2:PSL(2,7)) 


Progenitor of Corncob10 


G<xy,t>:=Group<x,y,t] x19 , y®, (x * y7? *x)?,, (x *y? *x?)?, (yo * xt), (x *y? 


x Le os De eae LM 1 * y5 
t?, (t,(x?)), (t,(y?)), 


xy tee eye, 


* 


ye ee) 


’ 
2 


y)* (tree sa") Je, 
Gc * praetor” 
2 


2) «(4 xORY 


new tay? ae) )d 
; 


Newey” bee") Je 
? 


o) 


y2)* (t(y?aeayre Tyee )))9 


’ 


A -1 
tat tae ag Pay ae) 


2 


x5) * t(eey xo ley! 


*0~")))i, 
y * x—1)2)* (,(eeyre Payee) ) 5 = 


(( 

(( 

(( 

(( 

((x 

(((y * x1)8) (Leer eu D) yf 
(( 

(( 

(( 

(( 
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Corncob10 
alb/ic/d/e/lf}/g|h/i jj |G 
0;0)/0;0);0]0]0;0|0)| 4 | S(4,3)x2 
4}/0/0/0]0/0]0|01]0/] 0 | 26:(2:PSL(2,7)) 


Progenitor of Corncob11 


Geax Groupe yt ar ey a ey Oe ee ae re aay 


* * 1\2 1 x 1 * 5 * 
x ake) ae: y x 


1 
t?, (t,(x*)), (ts(y7)), 


(x * y)2)* (e497 xa KY 7) ye 
y)* (tory Leg laySaa Ve, 
yty*(te™ xxl xyxea? ye 
x)* (to xa lxyxa 3 *)))¢4 

ae 
ee 


Koy (Gee Lea? eyxn 


y~ 1 ) * (t (wey 


* 


2 


1 —1 


y)2)* (ty ADKY sory ")))9, 
x2 * ves * x1) ¥(g(eteyee ly) ) yh 


2) (5 (exyraleyerry™))) 4 


’ 
1 


2) (¢(@? yg ween") VI > 


Corncob11 
albijc/|d/j/e/f}|g]h/iJj |G 
6'3/0/0/0/0}0/0)0]0}] Jo 


Progenitor of Corncob12 

G<x yt =Group<xy,t|x yy? sty ex, ety ey ly tx Paty 
xb # yh)2 yol # yo l #5 #y * yd # yi 2 # yl * 3 ey 
t, (t,(x?)), (t,(y7)), 


t 
Ze (t (rey lac leyxa layer )))2, 


y 
(eae se ares ee 
(yt 


*k 


-1 


a : (ay se teyten)) 


(( 
(( 
(( 
(( ~1)2 )* (tyre eyea™ bye 4y)))d 


o) 
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y)*(bore 9), 
y —1 ‘ p(ery 2x hey” tea")))f 


(( 

(Ge 

((x * yi x)*(t xa beyka— 
(( 

(ot 

(x * 


1 


Ste: 
Ka} 


*Y)) 
x?) * (to lacey ea Be Nia 
ys Gee) 
x ye x)* (t (2? xY hee Pay le) 4 > 


Corncob12 
alb/ic/|d/e/f}/g|h/i jj |G 
0};0/0/0]0/0]|0|0] 0] 4 | 26:(2:PSL(2,7)) 
4}6/0}0/0])0]0/0{|0}| 0} S(4,3)x2 


Progenitor of Corncob13 


G<x,y,t>:=Group<x,y,t] x1 , y®, (x * y7? *x)?,, (x *y? * x7)? (Gyo * xt), (x *y? 
* 


ae. ae gag Lg ne set * 2 * —1 * x3 * > * 3 * 1 
t?, (t,(x°)), (t,(y)), 
-ly yl 3 
y * x)*(t ADT KYKD )yya, 
ee 
# (peru 


x * 
y tee Pay) az) yb 
9 
nee hay en) ye 


? 


(( 

(( 

(( 

((y * x 1)2) (tera bee Pays layer!) yd 
(((x * y)2)* (te ey eH) Ve, 

((x2)*(t ery ?)))F 

hone 
(( 
(( 
(( 


y x2 * yt * x1) ¥ (Eyecare eyea!))) 9 
(y * x TSG Leyxakyra) yh ; 
leg) )y)é 

9 


y? ) * (er Laxyaa2ay 
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Corncon13 
alb/ic/|d/e/lf}/g|h/i jj |G 
0};0)/0);0);0]0]0,0| 4} 4 | S(4,3)x2 
4}/0/0/0]0/0]0{|01]0/] 0 | 26:(2:PSL(2,7)) 
0;0)/0)4;/0])]0]}0;0]0) 0} S(4,3)x2 


Progenitor of Corncob14 


Cex yb Group<xyy,tlae” Sys ey a) Ge ae Py a)? ey 


* de 1)\2 1 x 1 oe... # 
x en ae y x 


t?, (t,(x*)), (t,(y7)), 


xo ¥ (ler? 


y. 


xa—ley-t 


*a")))9, 


1 1 


y*x 1 x y 1 * y-l * y 1 x x) * (pr xoRyRn 2 KY 


aE 


aD DY), 
y2)* t(erey 
(y * x 1)8)*(¢ (ee 
x2 * yt * x1) #(pyeery 


+e? xyxa)))d 
) 
*aa tay tea !)) Ye 
’ 

tea layse))) Ff 
, 


x2 ) * t(yxcry— 1 


sot aye) )9 
x * y)2)* (tery Pee Tey) yh 
y * x7 1)2)*(¢(eteyee #9) 3 


y)*(ty sees 


o] 


xEKY sexy?)))J > 


Corncob14 
albijc|dje/f}|g]h]iJj |G 
0;0};0)/0/0)0}0/0]4]0 | S(4,3)x2 


Progenitor of Corncob15 
Gxxy,t>:=Group<x,y,t| x" xy yo * xP ey es ye ety 
1 x ie 1 x 1 * y5 


eh y ike y 


t, (t,(x?)), (t,(y?)), 

((y * x71) (p(eryee” Teyeeey™")))a 
((x8)*(% 
((x)* (tery fee bayer?) yc, 


x"Y "X-; 


’ 
al 


xa leyxam layea Dy) 
) 


(Gyan eee), 

((y—1)¥ (tery ae ey Dy), 

(GRE et, 

(Gr ar), 

(( x * y)2)* (tre tyre?) 

(Coy sai aed) 

((y * 2 * y * x1) * (plore Lageysa2xy7 laa ")))3 > 

Corncob15 

alb |}c |dje]/f/g/]hjJilsj]G 
0 0 |0/0/0|4/0)6] 0} S(4,3)x2 
0/10/0 |4/0/0]0]0/0] 0 | 28:(2:PSL(2,7)) 
0}0 |10|4/0]0/0]0 | 0] 0 | 28:(2:As) 
0/0 |0 |4/0]0/0]0]| 0] 0 | 26:(2:PSL(2,7)) 


Progenitor of Corncob17 
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G<x,y,t>:=Group<x,y,t] x1, y®, (x *y7? *x)?,, (x *y? * x7)? (yo * xt), (x *y? 


*k 


x i ae a seul? Sn ik kee ae a 
, (t,(x")), (t,(y7)), 

y* x1) ¥ (Ele eyee)) a 

x3) * (peepee Teyecay™!)))b 

x) *(goPaeryTeeey hee) yg (y ey) Je 

x *y* x)*(toPaeey leery tee") \d 

yl) * (gy sary eeu?) (E(wryeeTayeay™!) ye 
y) (gery ae eye YF 

(y xterm ys, 

x * y)2)* (ty? aery eeey tee) h 

x2)* per heyrcnyen)) + (p(ery ee Pay) VE 

y * x2 * yl * x1) # (glee tee Taye) ))9 = 
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Corncob17 
alb|c;}|dje|f}|g}/h}|i |j]G 
Oss OO | Oe 0) 0s bee Oe |i) eh. DPCP) 


Progenitor of Corncob18 
Gaxy,i>:—Croupex tla ay Ry Oe ye eg yr ee ey 


Ky Lye es Las LO agg Ege 5 ap RSE Page OE aR SE gn Bigg HO ges 
t?, (t,(x*)), (t(y?)), 
ee Ul Ns 
(((y * x—1)3)# (EW? aeryDeeey Tee), 
((y2)* (gyre Tyee aya tay) ye 
(((y * x7 1)2)#(¢(ory Ler —layxalayxar )))4, 
(y- Reo) ¢, 
((x)* (trv leg leyseat Leyear Dye (gerayentay VF 
(Gr ee ee 
((y2)*(t(eayPeery)) yh 
((y * x 1 x y 1 x x 1 x y 1 x x)* (ge ayer?ay7)) 6 
((x°) #624) > 
Corncob18 
alb |c/d/e/f{|g]|h]/ij|j|]G 
A) As) 0) 00 )0- ) 05 | Oe |0e 0: | 2822: PSE 2.7) 
4/6 /0/0]0]0/0/0]0] 0) 3°:A5 
4/8 |0/0/0/0/0/0] 0] 0 | 22°:2° 
4}10/0]0]0/|0/0]0]| 0] 0 | 5°:(2°:As) 
0/6 |4/olo]olo|o|]0/ 0] s(4,3)x2 


Progenitor of Corncob20 


Gexy io Groupe yt x ay ee Sy ae ee es eG ty 
ky sy ke x Ly Py 1 * 5 * 


t, (t,(x?)), (t.(y?)), 
((x)*(t (erry) )@, 


900 
Dei al x)*(to 
y * ain ip hag a lLeawyea 2 xy 
x * y)2)* (tarry 


y * 2 * yl * ee al Cede Ma) ) 
; 


lle ata) 
>) 


1 


xX YY), 


heeay lea") *(g(yeeey””)))d 


o) 


y lx y 1 hy 1 x)¥ (7 


p(Pearhey?s27)))h 


(y * x7 1)3)#(_(o?ee yee by) f 
* 


1 


~* 


= *U))#(¢(ePayee?ay)) 9 


’ 
-1 


ty soT bye?) i 


1 1 1 


glory *KLRKY*L xy 


ol 

wa 

* 
—~ ~~ 


*X "Dy * (poy xa lxyxamleyea ‘)))i > 


Corncob20 
albijc/|d/j/e/f}|g]h/i Jj |G 
0/0/0/0;/0;0}0}0/0] 3] 2 
0/4/0/0/0]0/0]0]| 0] 0 | 26:(2:PSL(2,7)) 

10 | :4-/°0.)'0' || 0° |,0 } 0) 0) 07) 0) 28:(2:4g) 
0/0]/4/0/0]|0]0]0/0|0 | S(4,3)x2 


Progenitor of Corncob21 
G<xyi>HGroupeaytla yy set y tay ety ely tx Py ay 


Re are ue ee 


ky 1 x y ky 1 x y 1x x) * (gore eyee Tyee 49) (Eee epee ley) Ja 
Ra ee) 


o) 


yh p(Paaey” leesy +27") a 


d 
1 al 


(( 

(( 

(( 

(( 

(((y * x1)2)* (407 xaky seey”))# (4 (wayne ayer) ye 
(( 

(( 

(( 

(( 

(( 


o) 


yl) * (plore lea leyxaleyen yyy 


x3) * (¢(eruee aye) ))9, 


z) 


y * x1) ¥ (glee epee? ay) yh 


x) * (t (wxy? xaxy) ) Nes 


1 


x * y * x) * (terry so heyee*))« (4 (eteyse ly) ))9 S 


501 


Corncob21 
albjc|d/je/f}|g]h]iJj]G 
0;0};0)/0/0])0])0]0]043 | S(4,3)x2 


Progenitor of Corncob22 
G<x,y,t>:=Group<x,y,t] x'° , y®, (x * yy? *¥x)?, (xt y? FX, (yh ext), (ty? 


ky aes oie ae IN as OS ag eat 5 Capa geo ee apm PCED: OE a Seca geek 9, 

t?, (t,(x*)), (t,(y?)), 

((x)* (trv Lageysa2xy laa )))4, 

((e* y * xp (Emr oP, 

((y1)* (tere Leaeyea 2 xy bew Ye, 

((y)*(t ery Lageysa2xy7 laa 94, 

(((y * x7 1)2)#(¢ (easel eyemry™)) )e 

(( x * y)2)* (ty ae levee?) (gle Payee?) VF 

((x?)* pie Payee?) yy 9 

((y * y2 * yt * x1) # (gy ee Payee ty) yh 

(Cet ae yee oe AE), 

((y2)*(¢(e*eure” by) ) *(¢(yee” Meyer Tyee bey) j = 

Corncob22 

albic|d/ie|f}]g]h}i j |G 
0/0/0/0/)/0/0/0]0}]6 | 3] 3°:A5 
0/0/0/0}0]/0]0]4]0 | 3] 35:(25:As) 
0}/0/0/0;/0/0/0]41|4 | 0 | 2°:(2:PSL(2,7)) 
0/0/0/0;/0]}/0/0]4]8 | 0] 21:2° 
0/0|0/0|}0]0]0] 4 | 10 | 0 | 55:(2°:As5) 
0|4/0/0/0/0/0]0]0 | 0] 2°:(2:PSL(2,7)) 


Progenitor of Corncob23 


Cax vis Groupaaytla sy Ge yO ae 5 Cote tae Ps Gy se 1) Gey 


* 1+ 3 


1 x 1 * y5 >* 


y * 4 * 2 * 


x y xX 


, y 
t?, (t,(x*)), (t,(y7)), 


1 


1 


Tl kay sexy ")))0 
) 
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( 
(t 
( 


1 


Tleaey7 
x * y)2)* (Eee ayre? ey) F 
y)* (toe yee” hey) yh 


x*y* x) * (pron 


x3)* (ger )))F > 


see). 


’ 


Lt yo # yo] # yd] & x) #(p(ery Tae” Taya Taye) b 


y * x71) 2) #(¢(ory Leal ayxalayxar ‘Dy * (pony Lageyea2xy lea ))9, 
mee eae) 
Corncob23 
alb|jc{|dje|]f]g/h]i |j G 
0/0|/0/0}0]0]0]0|4]0 | 2°:(2:PSL(2,7)) 
0}0/0}0|0]0/0]0 | 4] 10 | 28:(2:As) 
4};0)/4/0/0/0]0]0)0]0 | S(4,3)x2 


Progenitor of Corncob24 


G<x,y,t>:=Group<x,y,t| Saar cae (se yon x)? gal 


x 


1 


x 


xX 


y 


oe 


,xX 1 x y 1 x x9 * 


» (t,(x*)), (t,(y7)), 


y * x1) # (gure Tyee ayeeT4y) 4 (4 (eeu? sary) ya 
) 


x3)*(¢(@ Payee?) ))b 


x) ¥(g (yee layer” bays” 
yl) #(p@raen?ay™))) 4 


(y * x7 1)2)* (po? cay ey +07) )#(¢(e #yeeeye2) ) Je 


1 1 


*u))*(,(oroT sa— hay? ee) c 


’ 
1 


x* ye ee), 


_(e ray 


1 1 


sa? ay) + (¢(yeoryg se teyee”*)))9 


? 
1 


x1) * (prey so Tey) )h 


aT bayee*)) (4 (Payen?ay 2) Vi 
) 


yh # xc) # yo] & x) #(p(eryee Payee) > 


rs 
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Corncob24 
albj|c/|dje{|f}g)/h}{i ;j JG 
0/0/0/0}0]0]0)|0| 2] 0 | 28:(2:As) 
0/0/0/0]/0]0]0| 41] 0| 4 | 2%:(2:PSL(2,7)) 
0/0/0/0]0]0] 0] 4 | 0 | 6 | 3°:(2°:As) 
0/0/0/0]/0/0/0]4]0) 8 | 29:25 


Progenitor of Corncob25 
G<xy,t>:—Group<xyit| x.y? (a yr Sa) yey Py Tae Pay 


t*, (t.(<")), (t.7")), 
*y ny ley es Le Ag *yea*)))a 
’ 


rs 


) 
By (lary laa leyxa layer yYe 
) 

* 


Nee Tay?xz)) e 
b) 


x2)* t(y?aarbayna hay) )f 


o) 


y * x—1)2) 4 (4 (ery lee Mayan) ) 9 
, 
ara -3 $1 Pe 1 

y)*(turory xO | KY KD )y* (py xO KY KE )yyh, 


(( 

(( 

(( 

(( 

((y x2 * yl * x1) ¥ (glee epee? ey) ye (4 (wr 
(Ox")*( 

(( 

(( 

(( 


x * y * x)* (gyre syne” Tayea hay) 3 ~ 


Corncob25 
alb{|c/djej]f}|g/hj|i |G 
7) 00 NO: | 20s || 071] 108%) 20+] 0: ||P PSL (71) 


Progenitor of Corncob28 
Gay t= Groupesyt| an fy 5 Gah yo Pag a tye ae i Cy ae) Ge ye 
xb yh)2  yol # yo l #5 ey * 4 #2 # yl #58 # yy x 
t?, (t,(x*)), (ts(y*)); 
-1 —1 

(EMO lacey leaxy is 

-1 
((y?)* £(@ *X Payee) )B 
((y * x7 ae j 


* 


I ~tayea™*)) ye 
’ 
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1 


xaxyxa2xy law )y)4 
o) 


Ps 


x * y)2)* (glee ayre? ey?) ) (Ee Payee?) yh 
4 


(( 
(( 
(( 
(ery er)? 
(( 
(( 
(( 


pre ae eye 


Corncob28 
albic/|d/e/f}|g]h]i Jj ]G 
sO IO 120 |) Oo SOP SO BO]. DPCP aA) 
214/0/0/0/0|}0]0/0|0 | S(4,3)x2 
2}0/6/0/0/0]0|0|0/0| 3°:As 


Progenitor of Corncob29 


Gay t= Group<y,t| a ys Cee a er ey a PP ay 
x 1 x y so , 
675: GD) (")), 

3 


(y *y mo a cad KYRo KY yy), 


1 x 1 *  .5 x 
yy, x y 


1 


y * yl 1* yl * y 1 x x) * (try seh eyre)))e 
y?)* g (yx fey *)y*(,7 +e KYRL V4, 
x>)* t(y bee bey Dy), 


x Lak ay ley LS ag io al (i x 2x yee? )))f : 
Gay eee ys 
x2)* (¢(@eyee2ay?) yh 

x * y)2)*(tyrery 
eye er ae) 


Lag “*Y)) F(t (t (y? xDKY 


~ hae Tayee?) ye (4 Pacey?) yi 


Corncob29 
alb/ic/|d/e/lf}/g{|h/i jj |G 
o/ololololo}o|o|o/| 4 | 28:(2:PsL(2,7)) 
o]oloj;oflo}o}o)|o]5 | 4 | 28:(2:A5) 
6|/4/o0]/o0}/0/0]/0/ 0/0] 0) 8(43)x2 

Progenitor of Corncob30 
G<x,y,t>:=Group<x,y,t| x29 , y®, (x *y~? * x)?,, («x *y 
Hcl yl? gol e yl yd Ry Hyd y HOP yD AB KY Hy * 


t?, (t,(x*)), (t,(y7)), 
x) * (Eyre Tyre Tyre +4)) a 
2 


) 
y * x1) (peru so Pay™!)))b 
x3) * (lyre Tyee eyee hey) Jc 
x *y* x)*(E Yee HY) 
y—1)¥ (terse leyeery™)) )e 


-1 


’ 


o] 


? 
sa Pay) aa bay) fF 


o} 


y * x7 1)2)#(¢ (exer Pxyee)))9 


y] 


x * y)2)* (tee evra? ay) yh 


’ 


y xX 


* 2 * yl x x1) (g leer Tee Tay ae) 


y * yl * y 1 * y-l * y 1 x x)*(t(e yr”) ) # (pg yPaeay seeyT tea"))) 5 > 
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Corncob30 
alb/ic/|d/e/lf}/g|h/i jj |G 
0/0/0/0]0]0/0|0| 4 | 4 | 2%:(2:PSL(2,7)) 
0/6/0/0/0/0]0|0}]0] 0) 3°:A5 


Progenitor of Corncob32 
Geax yt =Groupesyd| x yy 5 ey MPR)? Cet ye tae) iy FP a ye 


1 x 1 * y5 


ee re ey a eae y ye yet ak 
t?, (t,(x?)), (t,(y)), 
CAs a ys 
((y—1)# (ge? ey eeu) )¥ (g(eteyee ley) 
((y)*(te #97), 
(Ge ieee) 
((y * x2 * y-1 * x1) ¥ (Eyre Taya bayer y)))e, 
(((y Ha A LF YY! 
(CAE See, 
((y Ky 1 x y ie x 1 x* y 1 * x)* (tle yrwryre) )#(E(ePayee? ay?) A 
((y?)* t (ery tee ayaa) i 
(Gy eee eS 


Corncob32 
albijc{|dje/f}|g]h]iJj |G 
0;0}/0)/0/0)0}0;0]0] 4 | S(4,3)x2 


Progenitor of Corncob33 
G<x,y,t>:=Group<x,y,t| x19, y®, (x *y7? * x)? (x *y? * x??? Goh # xl), (x *y? 


1 x so 1 x 1 * y95 * 


x y » x y 

t?, (t,(x7)), (t,(y7)), 

x3)* (tye ley 24a) ya 
x)*(t Perey leery he) B. 
x *y* x) * (gore Tey Pe") ) # (4 eyreayen)) \e 


Ghy) hee 


’ 


*aa~tayT tea t)))d 
> 
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2 af 


xa ley 


oa Ne 


o) 


ta 

two 

* 
— 

ot 
—~ 

8 

* 

< 

* 

% 
iS) 

* 

< 

* 

8 
Na 

Sa 

eee 

Ks) 


x*y * x)* (Eo rurerueer)) yh 
x3)* (ery tee ayaa) yt 


x)*(t eee #07!) )#(¢(Y Tee” Payee?) > 


Corncob33 
albic/d/e/f}/g{|h/i jj |G 
0;0/0/0]0/0]0|4]0] 0 | 26:(2:PSL(2,7)) 
0/0/0/0]}0]}0]|0]41]0] 5 | 28:(2:As) 


Progenitor of Corncob34 
G<x,y,t>:=Group<x,y,t| x19, y®, (x * yo? * x)? (x *y? * x??? Goh * xl), (x *y? 


Ky Lat 1)2 x Ley Le yd ty * yd yey 2 ey lt yd ty tye ys ey], 
t?, (t,(x*)), (t,(y7)), 

((x)*(t(ero? ery) ) a 

((x * y * x)* (ge weeeyee)))> 

(Cy!) Fee Steroree) ye 

((y)*(t ety #eey™"))) 4 

(((y * x7 1)2)* (4 (aPayra?ay™) (gy eee Terry) Ve 
((x2)*(gorery Tee eye?) 4 (gle Payee?) VF 

((y * y2 x yt * x Leg sey ay) 9 

((y * x Dig oe hae x)¥ (ty ey") yh 
((y3)#(ge?eery Peery 42) VE 

((x®)* (g(e?ayne?ay?) ) (4 (ey Pee Dey ee) 5 ss 


Corncob34 
albijc/|d/j/e/f}]g]h/i Jj |G 
0/4/0/0]/0/0/0]0}| 0] 0 | 28:(2:PSL(2,7)) 
10|4/0/0]0/0]0]0]0/] 0 | 28:(2:A5) 


508 


Progenitor of Corncob35 


G<x,y,t>:=Group<x,y,t] x'? ,y®, x *y7? * x)? (x Fy? Fx??? (yD Fxl), (xy? 


ky Tey a 


Oe ae es a 


y * x7})3)# (peru 
x * y)2)* (glee eye 49) (EG ey 
ye or 
yah) * (tor 
x) *(t (yer eure teyeatey)) 9 
x * y * x)* (te rT 


yh) FE eee) ye 


set syPe2)))e 
o] 


tea '#y)))d 
’ 
hen? ayaa) ye 
, 


iis ad) be 


d 


1 1 


sa? xyee) )* (4 (@eY xa—leyxa—leyea "yh 


(y * x—1)2)*(¢ (ery lea leyxaleyea ")))s > 


Corncob35 
albijc|dje/f}|g]h]i Jj |G 
0};0)/0|0/0/0]0/] 4 | S(4,3)x2 
2}4/0/0/0]0])0/0]0]0 | S(4,3)x2 


Progenitor of Corncob36 


1 x 


* 1 x res ye Oe 


x y. 


t?, (t,(x?)), (t(y?)), 


x) ¥ (pyre Teyeeayeel4y)) ya 
* 


x ite 3 y 1 x x 1 x y 1x x)*(E Perry?) )# (5 *yex?)))d 


<< 


y * x 1)3)*(g tery 


(( 
(( 
(( 
((x2)* (4 e?ee Te7#2?)) (4 ery? aeey)) a 
(( 
(( 
(( 
(( 


seey™")))¢ 


o) 


y * x2 * yl * x1) #((eryee”leyeery™)) )e 


(y * x—1)2)* (4 (yPaeey?) )# (gle Pay Tee? eyee)) fF 


ae ia a Olea ED ee 
x3)*(g(ysery” lee yee) yh 


o) 
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hae ary Tee hy) )« (lenyeZayne)) 6 


((x)*(t@ 


((x*y* x)*(¢eryreeyseey™")) 9 2 


o) 


Corncob36 
alb/ic/|d/e/f}/g{|h/i jj |G 
0|}0/0]/0/0]01]0 | 4 | 2%:(2:PSL(2,7)) 
O10: 1/0" |02) 0. 0) 05-4 DP (rAg) 


Progenitor of Corncob37 


Gat = Groups yt yy se Pe ee ey et Paty 
1 x re 


ee ae ae 


t, (,(%?)), (t.(y?)), 


x *y* x)F (gree ey? 


#07!) (5 (ePeuee?ey™)))a 


x)*(teryreleyeeay*)))b 


x3) (¢(@7Teyeeryec) ))¢, 


y * x1) #(gPeceyeeleyee!)))d 


’ 


x)* (torre ay Pe") Ye 
y * xh) * (pyres) F 
1 


yl) F(t xa Ky 


-1 


‘ee 1+9)))9 


’ 
1 


y * eG 
x * y)2)F (Ee eeey ee) ) eI = 


xo lxyxaleyea ))! 
, 


Corncob37 
albijc|dje/f}]g]h]i Jj ]G 
0;0}0;0/0/0}]4]0 | S(4,3)x2 
3/0)/0)/0/0)0}0/0]0] 0} S(4,3)x2 


Progenitor of Corncob38 


Gaeyt >= Groupsets 5 ee ey Mae ert Ps at 
x 1 x y oe 


t, (t,(%?)), (t.(y7)), 


* 


Liss 1 * y5 


x y 


hee Teyee?)) a 
; 


x * y)2) (tu 


x2)*(¢ xaxy 
* 


sexy tea ")))b 
, 


y x2 * yi * xh) (peryee Teyerey™")) Je, 


-1 


y*x Ley ley Lia 1 x) *(p?mery 
y3)* (terayne?ay?)) ye, 

x)*(t oO 

yeu 
* * x)*(Eleryre”leyerryg 


soT haya *))) f 


r) 


1 1 


KLKY*L 2xy 


*x ")))9 


’ 


oy, 


1 


—legot 


ty 


* 
w 
Ww 
* 
—~ 


sake) 


* 


“LF (gues yee ee 99) 9 Ss 
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sexy ive ")))d 
>) 


Corncob38 
alb/ic/|d/elf}/g{|h/i jj |G 
0|0]0 0300/0 |e) 0° | Op.y-2°s(ePSE(2 7) 


Progenitor of Corncob39 


G<x,y,t>:=Group<x,y,t| x29 , y® , (x * 


* y i Ye es eed Saas ae kee 
t?, (t,(x?)), (t,(y7)), 

y * x1) ¥(p(ery Peay) a 

y * xh) (pry Pee 2a) (way? aarey)))d 


x) *(geryeeTeyeety™™)) ec 


* y2 x y7! * x1) ¥( (ery? aory) ) #4) ¢ 
* ee 


o) 


? 
x l*y 1 x* x)* (Eee?) #5 ePy 


ze 


> 
—1 x ea ees 
tee 2ayl#2)))9 
’ 
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Corncob39 
albijc/|dje/f}|g]h]i Jj |G 
6/0/0}/0]/0|0/0/0/0] 0 | 3°:As 


Progenitor of Corncob40 
G<xy,t>:=Group<x,y,t| x19, y®, (x * yo? * x)? (x *y? * x??? Goh * xl), (x *y? 


* y Ley Pye ak as TSP Oo ge Ea ap Mg Aig A a8 PgR oe Pingel Hig 
t®, (t,(x*)), (t,(y)), 
y*x 1 x y l*y-l* y 1 x x)*(E(erayee?ay)) (Eyre 4) a 


1 i 


y * x1)8)* (4 aDKY seey™'))) 


a SS SS 
w 
er 
* 
~~ 
ot 
—~ 
< 
w 
* 
8 
* 
aI 
ie} 
WV 


Corncob40 
alb/|c|die|f}|g]hji |j G 
0;0/0/0/}0/0}0/0]2] 10} 2 


Progenitor of Corncob41 


Gxs yt Group<eytla yoy ey aye ae iy Pe) Ge 


* de 2 1 x 1 * ¥5 >* 


x y: x y 


*, (t,(x?)), (t,(y7)), 


3)# (pee ty *)))a 


ot 


’ 


’ 


v7) 
y2)* t (24 teaysa")))b 
y # x2 yo) * xol)*(g(eteyse ty) ye 


(y * x7 1)2)# (4 (ery? ery) 4 <S 
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Corncob41 
al bj/jc}|d|G 
A |-4 |-0'|| 0 | S(4,3)x2 
2:6 | 0) 0|2 
4/0] 4] 0 | 2°:(2:PSL(2,7)) 
6 | 0] 4] 0 | 3°:(2°:As) 
8 | | 4} 0) 27:28 
3/0/7]0] Jo 


Progenitor of Corncob46 
Cary =Group<xy tla" 37° ety ta et te xP ty 


ky Ley ie ee Le ap Pots By ge apse gg Pe ap aed eg ge ag ge 

t?, (t,(x?)), (t,(y?)), 

((x)* (grees ee Tyee) 

((x * y * x) * (EP reeyee yee) ) # (4 (wey Leg layxamlayxar )))2, 

(ye ee, 

(RCo ws, 

(((y * x7 1)2)#( (eran leysa!)) ye 

(((x * y)2)*(Eyreay ea tayee 2) SF 

((x?)* g(aeyre Pyne) x (¢(yee ey?) V9 

((y * x? * ae * aes ea plory Leal eyxaleyxa ")))h, 

(ey Gee 

((y2)# (ge [ee 992?) ) # (p(y?aeTeyre V9 = 

Corncob46 

albic/|d/e/f}/g{|h/i jj |G 
0/0/0/0]0]0]0| 41] 0) 6 | 2%:(2:PSL(2,7)) 
01/0/0/0]/0]0]0]4|0] 9 | 35:(25:As) 
0/0/0/0]/0]/0]0| 4/6] 0) 35:As5 
0}0/0}0]/0/0/0] 4] 8) 0 | 2'9:2° 


Progenitor of Corncob48 


Gescyt= Groupes) a y's Get yr oa) 5 Ge hse Gr Pa), Get ye 


* 1 x 1)\2 Lax 1 * .5 x * 
x Vag oa y OCF y 


t?, (t,(x*)), (t,(y7)), 


t 
x2) *(¢(ory 1 


1 


*LKY*X axy 


xL DY), 


-1 


y)* (tyes bee Taye) p(y ee Mey )))b, 

x *y # x)¥ (gy eery eeey!)))e 
x(t t(y?ae THy?xx?)) 0 

y*x —1)* (t! x Sayre '4y)))e, 


1 


(( 
(( 
(x * 
((y * 
((y * 
((y~ VEG plory xa leyxaleyxa »))f 
(( 
(( 
(( 
(( 


’ 


y)*(t Oo heyen hy) )* (g(eteueel4y)))9 


(5 # x 1)2) (peru banyan Baybee) yh 


ly a» -1 


x * y)2)* (497 xo ey #2). 


ae Ms I) al 1 es ace > 


Corncob48 
g|h 


G 

8(4,3) x2 
28:(2:PSL(2,7)) 
2°: (2:Ax) 


lo) 
=n 


Se F © 

OS OO | 70s 
oO Oo CO; 
SP OSs | HE 
oo OS 


0|4 
0] 0 
0 | 0 


Oy OS. 
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Progenitor of Corncob49 
Gaxyt>:=Group<xyt) x yy? ty? tay ety Py te Paty 


t*, (t,0*)), (t(y")), 
y* x2 * yo ty lye (¢@? *y She Say THE) Na 


cee eee Pune) \ Ve. 


y * x—1)3)*(¢orory 


i ica a 
’ 


a4 =i) 
ytxcl ey ley ley l* x) *(porwre KY RORY ye, 


y * x 1)2)* (pe Payee?) F 
y) F(t ee #2") 9 


2 2 


x * y * x) * (p(T xD #7!) ¥ (gy eeey)))h 


(( 
(( 
(( 
(( 
((x®)* (gyse” Taye syne ley) ) ye 
(( 
(( 
(( 


((x)* (grrr ee Taye) 8 


o) 


((y # xc tyH ele tee Dye Glens te ea) > 


Corncob49 


alb/ic/|d/e/lf}/g{|h/i jj |G 


4}0/0]0/0/0/]0]| 0 | 26:(2:PSL(2,7)) 
0/6/0/0/0/0]0]0/ 0] 3°:As5 


Progenitor of Corncob50 
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Gayo = Group<y tae oye er ey a Paty 


*k 


1 * .-1)2 1 * y-l * 5 x 
x 5 aa ae y x 


*, (t.(x*)), (ts(y*)), 
y* x1) (gy Tee Ty) (gle sueeryte) ya 


1 


x)* (Ee tyreeyee) )* (E(yeeeyT soT haya *)))d 


x * y * x)*(¢ #2 4Y™")))c 


o) 
al 


yl) # (perpen Tey") * (gery 


(( 
(( 
(( 
(( 
(((y * x7 1)2)# (Eee eye by ye 
(( 
(( 
(( 
(( 
(( 


xxl eyxa—leyxer dyy4 
, 


Lew? xy) 


) 
Ger yt ae yf 


) ’ 
(y * x 1)3)F (go ee Teun) ye (gery ee ey 


’ 
1 


ae). 


2)#(¢ (ye #y?#0")) \h 


3)¥(p(y?eeryee aya") i 


’ 


1 1 


gol * y Lx yl * y 1 x x) * (perry soeyea”'))#(¢(@ ey 


+a? ayre)))) is 
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Corncob50 
alb |c/}d{je/f}|g/h/i|;|j]G 
0/0 )4/0]0]0/0/0]0] 0 | 2°:(2:PSL(2,7)) 
6|0 |4]/0]0)/0;/0]0]0) 0 | 28:(2:As) 
0/5 |4/0]0]0]0/0]0]| 0 | 28:(2:As) 
0/10/0}/0)/3/0|)/0;0}0/0]2 
0/0 /0}0]4/0/)0]0|0/ 0] S(4,3)x2 


Progenitor of Corncob51 
Geax yi =Groupaa yd] ey Gey a ety Pag ee Paty 


* y Ly INP ty ei Ss ue Sakai. aka Ga es aia io can go Ok ae aa 
t?, (t,(x*)), (t,(y?)), 
yt xl # yl yl ey x) *(g Peery leery hee") )a 


o) 


o) 


v) 
y3)* (te Pay” ee? aye) ) ye 
y°) 

* 


y x2 * yt * xh) (peryee” Teyerry")) Je 
Ry Pee es 
x2)¥ (gery? 


y)*(teryre Payee) ) yh 


o] 


xa—ley 1} 


oe 


-1 1 


*k 


Corncobd1 

albijc|dje/f}|g]h]i Jj ]G 
0;0;/0}0/0/0/5|3]8/0] Je 
0;0/0;0/0/5)/5)/0/6/0)2 
2/0/0/0/0;/0;/0]}0/0/0] 2 
0;3;/0}/0/0;/0;/0}0/0/0}] 2 
4};6)/0/4/0|)/0]0]0]0j] 0 | S(4,3)x2 

Progenitor of Corncob52 

Gay itS=GCroupsay tle ey, ey a ery Rea 

ee “2 y lk gS ky Ky K yd H 
?, (t02)), (9) 


1 


y oe t (ya Leyea Leyear— #9)}\9 


x # oP (t (ory 


1) #(¢(@? ey 


| 


1 


1 


xo lxyxaleyea )))e 
, 


xD Pay l#2)))e 
’ 


x3)* (pyres?) 4. 


x3 ) * (peryre syeaey ) ) ) f 


x yl ) * (t (yxaxy 


yj #(greeey 


Tins ayaa *) Ve 
) 


’ 


—leaey-! 


ata) 


y)* (ge eyereyee)))h 


xy 


-1 


ome Ngee" ag)) Va 
, 


xa xy kx) ) )j ss 
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Corncob52 
alb/ic/|d/e/f}/g{|h/i jj |G 
0/0/0/0}/0}0/0/0]0] 3) 2 
0/0/0/0}0;/0/0/6}0]6) 2 
0|4/0/0]0]/0/0]|0|0]| 0) 28:(2:PSL(2,7)) 
0/4/6/0];/0]/0/0;/0;0]0]2 


Progenitor of Corncob53 


G<xy,t>:=Group<x,y,t] x1 , y®, (x *y7? *x)?,, (x *y? *x?)?, (yh * xt), (x *y? 


ser ee 


eb yt eae 


y *x 1 x y 1 x x 1 x y 1 x x) * (pore tyre hye" 4y)) yb 


1 


2) tly? eery sexy” tea !)))e 


y) 


o) 


yt 
y2)* (tyrseryee™ teyxa—")))d 
x") *( 
x * y)2)*(¢erry 
y * x—1)2)*(¢ (eee 
y)*(EoPaeryee Taye) )h 


soayea')))f 


teeThy?e2)))9 
’ 


x * y * x)*(teryre Payee) ) yi 


, 


x)*(t?eeayeexyea")))4 > 


Corncob53 
alb/ic/|d/j/e/f}/g{|h/i jj |G 
0;0;0}0/0;/0}0}0/0|5| 2 
0;0/0/0]/0/0]0| 0] 4 | 0 | 2%:(2:PSL(2,7)) 
0;0)/0;0;0]0]4{,0]0)| 0} S(4,3)x2 
1;/0/0}/0;0}0]0/;/0]0|0) 2 
0;2;0}/0/0;/0;0}0/0|0)| 2 
2/0)4/0/0])0/0/0]0| 0} S(4,3)x2 


Progenitor of Corncob54 
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Cees =Group<aytl ar sys Get yr ey Gey Bae el a) Ge 


1 x 1 * 5 >* 


,x y iy 


x1) ¥ (Eee ayPae?)) a, 
1 1 


y * x1)* (4 ADKY sexy ')))b 


~ taal eyae*)) ye 
’ 


t(eryra™?xyxe)) yd 


tal 
Nay 
* 
— 


o] 


* (t (yxaleyxa-lxyxa ley) ))¢, 


) 
~ hea 2ay Tee ly) )) 9 
’ 


x * y)2)*(t(@ yee") Ve 


* y2 ky] x x1) #(Eerey seeyen)) 3 


’ 


(( 

(( 

(( 

(( 

(y~) 

((y—1)# (g@reey [ee aye) )) fF 
(( 

(( 

(( 

(( 


y*xcl ky ley ley ls x) * (pyre Payee Taya h4y)) 5 > 
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Corncob54 
g\h 


G 

2 
2°:(2:PSL(2,7)) 
B°(2° As) 
910.95 

2 

$(4,3) x2 

3°: As 


fo) 
=n 


on 2 ee ee ea) 
Oh Se SS 6 Ra IO Oe 
OO? OY Os “Or -Oy 8Or OS 
oa ee ee ee 
OO) © -O <o OS -S 
oa ee er) 
nS  ) 
oo ©. - Oo OO: -Os © 
Se Oe O° Se RS. ee 
om > ©, > SO OO 


Progenitor of Corncob55 
G<uy,t>—GCroup<xytl ay ety te ety ya yt xe ety 
ky Ly Ee x aa 1 * y5 x 


t, (,(%?)), (t(y7)), 


(y * x7 1)3) (po? ecey leery bea") Yc 
(y os x7 1)3)#(t(@?ecayee aya") yd 
x2)* (ger? 


x * y)2)*(tPaeryreleyea"))) fF 


’ 


se Pay) 
y)* (tery eT ¥y?#2) 9 
x *y* x) * (gery ee Ney se) A 
x)* (terry a) 
y* x1) ¥ (Ele eure”) S 


’ 


xa 2xy—t 


Corncob55 
albic|dije|]f}|g]h]i |j G 
0;0;/0}0/0/0;0}0/5/0 | 2 
0;/0/0/0|}0/0]0|4}]0/0 | 2°:(2:PSL(2,7)) 
0;0;0}0/0/0;3}0] 7] 10} Je 
1/0}/0/0])/0;0;/;0/0]0)0 | 2 
0;2;0}/0/0;0]|0]0/0 2 
0;0;/0}/0/0/0;3]|0]7 Jo 


Progenitor of Corncob56 


520 


Cee gs =Group<e yt) ar y's Get yr ey ey Bae el a) Gey 


#ycL ey l)2 yolty lt yd ty tyd yy ty Pty lt yd ty tx ty 

t?, (t,(x*)), (t(y7)), 

((x)* (tyre yee” Mayer 4y)) a 

(see te ee), 

((y~1)*(tere Laaxyea2xyW lew YY), 

(((x * y)2)* (ter aye Payee) ) 

((x)* (tory #2 a xey Dy), 

Geyer yt 

(x *y * x)* (tery xe Tey a) 9. 

(((y * x7 1)2)# (lee epee? ay™)) yh 

((x2)* (tery La —layxa—leyxa YD), 

((y * y2 * yo * x1) # (plea? een) 5 = 

Corncob56 

albic|dije|/f}|g]h}i j |G 
0;0;0;0;0;0}0;0},5 | 0} 2 
0;0)/0);0)/0)/0}0/4{]0 | 0 | S(4,3)x2 
0/0|0/0|}0]0]4]0 | 10] 0 | 28:(2:A5) 
0;/0/0/0|}0/0]4/6]0 | 0} 2°:(2:PSL(2,7)) 


Progenitor of Corncob57 


ky Le ae « LO ay, Lag ar 5 aaa ue les cli x * 

t?, (t,(x?)), (t,(y?)) 

((y * y2 x y * x1} #(gueeeyT Tee syee)) ya 

((y2)*(g(@?ay Peay 2) ) yb. 

((x>)* t (2h xyecxyre)) yc 

((y * x 1 #y Lx* ycl #y 1 # x) ¥ (gray Teaeyer))) a, 

(((y * x7 1)3)#(¢ (ery Te Tay?#2)) ye, 

((x2)* (gery Pe Payee) F 

((y)*(tr¥"sr)))9, 

((y~})* (Ere 497) A, 

((y * xh) * (pe ay beet ayer) yi 

((y)* (ge ay eee) 9 > 

Corncob57 

alb/ijc/|d/e/f}/g{|h/i jj |G 
0/0/0/0/0/0]3}0]0] 8) Jo 
0}/3/0/0/0/0/0]/0]0] 0) 2 
0|4/2]/0]0/0/0]0]0) 0} S(4,3)x2 
0/0/6/2]/0/0/0}/0|0]0) 2 
AQ) 2A.) OC 0), .0>)' OF 0:0) | 22:(2PSL(27)) 
4}0/2]/6]0]/0/0]01|0]| 0 | 3°:(2°:As) 
4}0/2]/8]0/0/0]0]0) 0 | 21:25 


Progenitor of Corncob58 


G2<7t>:=GCroupsy te yes (a re xt ey 


* 1 x 1\2 1 x Te a5 
x ana Geer y x 


t?, (t,(x?)), (t.(y7)), 

y)* (te eyeeryee) ya 

(x * y)2)* (tly? nerve eyea"))d. 
pleteyea™ ly) Je, 

eat 


+a~'sys)))d 


’ 
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((x®)#(ge?eery Teery ee) ye 

((y2)*(tar se we yy F, 

(((x * y)2)*(tyreey” ee aye?) 9 

(Cy) # (peer ee PayPae)) 

x yol *(t (a2 xyxn? ey?) i 
((y yr )), 
(Greer ae re 
Corncob58 

albijc/|dje/f}|g]h]i Jj |G 
0;0;0;0;0;0;0}0;0]2 4} 2 
0/0/0/0/0]0/0]0| 6] 6) 3°:As5 
0;5;/;0)};0/);0;0;0}0;0]0)] 2 


Progenitor of Corncob59 
Gxxy te —Groupaxytla lay? Get y Pex ea ye te ey tx ty ey 
x Le ne x LH 1 * y5 


t, (t,(x?)), (t,(y7)), 
(y * > ees te eyra?ay?)) a 


* 


y * x2 * yo * eB) 4 (4 aveoraee) yb 
x * y)2)* (Eee ayreray™)) Je, 
y * x7 1)2)* (perpen eyeery")))4 
y)* (tury 
x *y* x) *(¢(yrory 
x)* (pore 


y * x1) #(plyerry 


o) 


tee epee?) ye 
P| 


heel ayee))) f 


y*))) 9 
ee a2) Ns 


) 
) 


1 


1x 1x 1 axaxy bxalxyxa3)\yi 
Be y ne Ps yxary y ))) : 


2 


* y ie #4 
Lit yo yo] yol & y)¥(p (ory ae Pay) FS 


523 


Corncob59 
g|h 


G 

2 

3°:A5 

2 

2°: (2:PSL(2,7)) 
3°:A5 

910.95 

Ps? Ae) 


lo) 
= 


aon F NY ODO OC] 
Se PP LF CO OO 82/1 
Oo" OS 1S VO SS, 4S 
oO © Oo OF Os 1S: ')"eu 
SO +O 2S a SSD 
rs SF, DES, OCS HID CF 
a SS a) 
SS Qs WO 3S De OS 
S&S © Ss (O -O» -Or -& 
So > co 2 oo wl 
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Progenitor of Corncob60 
G<uy,t>—Group<x tl ay ety Pa ety ya ye ey ety 


Ria aa nk 


teens, 
y* x—1)2)#(4 (yee Teun” Tayee +9) ye 
y)* (terry 
x*y* x)* (tery 
x3)* (gery 
yo" 


y*¥ x lt yl # yl * yl * x)*(t ery) es 


ENGR) E 


Neca” lee ")))9 
9 
sa ~TsyPee))\h 
) 

yi 


ne ayKe 4 


o) 


ok 
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Corncob60 

alb/ic/|d/elf}/g|h/i jj |G 
0;0;0}0/0;/0;0}0/0|2)| 2 
0;0;0}0/0;/0}0}5/0)|0) 2 
0;0)/0;0);0]0]0]0| 4 | 4 | S(4,3)x2 
0/0/0/0]0]0/4}|01|0]| 0} 2°%:(2:PSL(2,7)) 
0;0/0/0]0/0]4]|0]6 | 0 | 28:(2:A5) 
2210) 0) 0) 0-01-00. 0-0: 2 
0};3/0}/0/0;/0;0])/0/0|0| 2 
0}4/2);0/;0]0]0;0]0)| 0} S(4,3)x2 

Progenitor of Corncob61 

Gaxyt = =GCroupsay tl x ey s ey a ae ey i re Pa 

xo yAL)2 gcd pod # yd Ry Hd y HHP Kyo AS RY Hy Hyd HoT 


t?, (t,(%?)), (t(y?)), 


1 


) 

BY #(¢(y?acayne lye !)))b 
) 
* 


x * y * x)* (to? aeryee heya") yh 


x * y)2)* (4 (ory 
y * x 1)2)* (pyre 


y)* (ge "uerryee) 9 


al 1 


xa—leyxa layer ")))@ 
o] 


KLKYKL rey 


1 


o) 


x3)* (gyre bey ?)) Ve 


-1 


so eye?) > 


eo tay) VE 


, 


’ 


-1 


set eyee?)))d 


xX DE: 


o) 


Corncob61 
albic{|djej]f}|g/h]i Jj |G 
0/0|/0/0;0]0]0]4{]0 | 0} 2°:(2:PSL(2,7)) 
O0/O;/0;/O0]}0;0/0}4]0 |6]2 
0/0|0/0|}0]0]0] 4 | 10] 0 | 28:(2:A5) 
2/0/0/0]0;0/0}o]o0 |o0};2 
O0/1;/0/0]0;o0/;0}o]}]o0 |o}2 


Progenitor of Corncob62 


G<x,y,t>:=Group<x,y,t| 5 ae ae (ce an x)? »( 


*k 


1 x 1)\2 1 x Vk a5 Ok 
Se ge nye 


t*, (t,(%?)), (t.(y7)), 


2 


((y * x )r(ty saT bay? aa? )) a 

((x*y* x) * (tery Teal ayxalayxa )))e, 

((x)* (EY #2 Tye )) Ne, 

(((y * x—1)2)*(¢(@?ayTaeeyent)))d 

((x2)* (t(e*ayee 49) ) ye, 

((y * x2 * yt * x1) # (gery eeeyea!))) fF 

(((y * x 1)8) (porwr eeery)))9 
((y2)*(t(@?ey42?49-")) he 

((y * x 1 x y 1*y-l * y 1 x* x)* (tery #27 Tay?) ) yi 
((y3)* (ter laa —leyxaleyea ")))s > 


’ 
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Corncob62 
alb/ic/|d/j/e/lf}/g|h/i jj |G 
0}0/0/0}0]/0]}0}0;0}2]2 
0/0/0/0}0]/0]}0)'3}0)0]2 
0/0/0/0}0]0]0)4|0| 4 | S(4,3)x2 
6/0/0/0/0]0/0|0/0] 0) 3?:As5 
0/4/0/0]0]0{/0]0|0| 0 | 2%:(2:PSL(2,7)) 
6/4/0/0/0/0/0/0/0/0] 2 


Progenitor of Corncob63 
CAs yi Croup Sey tle yy Sty Pea)? Ye ye Pe Gn ae) a eye 
Ky doy BYP Se LO ag: 1 * ¥5 >* 
t?, (t,(x7)), (t,(y7)), 

* ley ley ley Le x) *(p@ag 


y?)* t(eteyea™hey)))> 
* 


Y XY 


1 


0? kY*D) ))e 


y x2 * yl * xh) * (pry Pee? 


il 


ee) 
t(erey seeysa!)))d_ 
t(eryra”layxeay")))e 
(x * y)2)* (turer 
yl) ¥ (tse ley Pe) V9 


hee eyee))) Ff 


’ 


x)* (tery eT yPae)) yh 


y * x1) #(¢Pecey leery ee ™)))3 
y2)* (ty eeey i eeey")))9 > 
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Corncob63 
albijc|dje/f}|g]h]iJj |G 
0;0;/0}0/0/0/0}0/0/ 3] 2 
0;0}/0)/0/0)0})0]0]6 4 4 | S(4,3)x2 
0;0;/0}0/0/;0/3]}0/5/]0}] Je 
2/0/0/0/0/;0/0]}0/0/0}] 2 


Progenitor of Corncob64 

Ga yet: =Croup<iyt) ey? se a Pe ea SP yt i PT ee 
Hcl eyo]? xl yl * x5 & 
t?, (t,(x")), (t,(y)), 


y2)*(t yeney” bea”! eyee)))a 
> 


( 
y ¥xch yo) xo) yo) * xy e(grr™ 
( 


1 


3) *(t yrxaKy sexy” tea !)))e 


y 
x5) * (tery laa leyxa layer *)))4, 
( 


y * x—1)3)* (pyre) Je 
x2)¥ (gy eeey eeay')) YF 
yl )¥ (ty seryeeleyee!))) 9 


1 


*KLKY —* “1x * 
eae ee) 


x)*(teryreleyerry™")))E 


y * x1) ¥(p(ery Paty #2) ~ 
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Corncob64 
albijc/|dje/f}]g]h]i Jj ]G 
0/0/0/0]0/0]0]0] 0] 6 | 3°:A5 
0/0;0;/0}0;0;0/5)]5}]0] 2 
3/0);0/0])0;0};0/0]0]0/] 2 
0/0);2;0};0;0};0/0]0}]0}] 2 
Progenitor of Corncob65 
G<x,y,t>:=Group<x,y,t| x! , y8 , (x * yr? * x)? , (x * y? * x2)? | (yh ¥ xo} | (x * yy? 
Hcl yl)? gol kyo b 5 Ry Hyd y Hy? Hy AB HY Ky H y3 * 
1, (tx), (t509)), 
((x3)*(t(@?#yee")) ya 
((y—1)* (44 ya 2ay tem) b. 
ra) rs) 
((x2)* (t(e*y?eey))) 4 
((y ¥x2 *y-1 * x71) * (tay ery), 
((y2)* (to? roevenbeyea!)))F 
((y #xcl ty} excl ty) * x) glerr™ xa tay lew yg. 
((x°)* pe eeryeeey)) A 
((x * y * x)* (ge eyreryee) yi 
((x3)* (g(@"eyerryee) ))9 ss 
Corncob65 
albic/|d/e/lf}/g{|h/i jj |G 
0;};0;0;0)/0;0;/0/0)]0]5) 2 
0/0/0}0}]0]0/0}|0| 4] 0) 28:(2:PSL(2,7)) 
0;0/0/0])0/0]0| 2] 4] 0 | 28:(2:A5) 
0;};0;0;0];0;0/2/0)8),0) 2 
5/6};0/0]/0};0;/0;/0]0;0) 2 


Progenitor of Corncob66 


G<x yi =Croup<syt|)se yy” (ey Ry et Pay 


—-1 x xl 


Pp 
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* y Lg ae Lay sea’ SMe Sake akan ake Ae ia io cacy Es oak, Cee aa 

t*, (,(%?)), (t.(y?)), 

((x3)* (tery ee ay" ea) ) a 

((x*y* x) *(geryee Payee) ))b 

((y—1)# (trary Tee yee"). 

((y)* p(e?ey7 tea Pay #2) ))d 

(((y * x 1)2)# (peer Pee Pye), 

((x2)* (tery Lyeakyxa2xym bea WNT 

(((y x tere y)s, 

((y2)# (grey leery) ) A 

((y * x 1 * y 1* y-l * y 1 * x)* (tery Tee )) VE 

((x?)* g(aey Pea Pay")) I = 

Corncob66 

albic/|d/e/f}/g{|h/i jj |G 
0;0;/;0;0/0;0}0)0},2)]0) 2 
0;0;/0;0/0;0)0)0},2)5) 2 
0;0)/0)0);0]0]|0]41]0)} 6} S(4,3)x2 
5/0;0;/0);0/0/0;0/0] 0) 2 
0|4/0]/0]0]0/0}|01|0]| 0} 2°:(2:PSL(2,7)) 


Progenitor of Corncob67 

Gxey ts:=Croupax yt) 3 = a ee Pe OP ee, a 
Hcl kyo]? xole yl * x5 
t®, (t,(x)), (t,(y7)), 


t 
x3)* (epee l+y)) ya 
(y * Gee 


’ 


2xa ley! 


*07!)))b 
x2)* (gyre TY) )e, 


(( 
(( 
(( 
((y * x Le yl yl * yl * x)*(t Peery 
(( 
(( 
(( 


1 


sexy tea !)))d 


ye x2 * yt * xh) * (peru ; 
A: 


xa lxyxalxyxa )))e 
o] 


xo lxyxamlayxa yf 
’ 
tee tayee2))) 9 


d 


((y1)# (4 @? ey eeeute)) YF 


((x2)* (gery Pe) 9 S 


Corncob67 
albijc|dje/f}|g]h}]iJj]G 
0;0;/0}/0/0/0/0]}0/6/ 5] 2 
5/0/0}0/0/;0;/0]}0/0/0}] 2 
0}4)/0)/0/0)0}0/;0]0] 0} S(4,3)x2 


Progenitor of Corncob68 
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G<x,y,t>:=Group<x,y,t] x1 , y®, (x * y7? *x)?,, (x *y? *x?)?, (yh * xt), (x *y? 


ky Lye ke 


t?, (t,(x?)), (t,(y7)), 


1 x 1 * y5 * 


x y 


2 a 


y2)* cae xy 
x *-y * x)*(t@ 
x 


y * yee” 


1 


#0? kY kD) V2 
) 


1 1 


*KLKY 


sary ")) yo 
Neem teySae)))d 
x3) * (pe 4uT 
y tye (toe™ 
y)* (te yee bey) 9, 
(y * x 1)2)# (gr eee 
ary ee 
( 


y* x7 1)3)#*(¢?oey- 


0? kY*D) We 
’ 


iia i) bE 


seeey”")))F 


+e laytee)))i 
’ 


il 1 


*LKY 


* y2 * yt * x1) ¥ (pyre Tyee yee 


1 


=D) > 
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Corncob68 
albijc/|d/j/e/lf}/g{|h/i jj |G 
0/0/0;/0}0]/0]0}0}0}|2]2 
0/0/0/0}0]0]0) 4|0)| 0 | S(4,3)x2 
0/3/0/0}0]/0]0}/0;0}0]2 
0/0/4]/0]0]0/0}|01|0]| 0} 28:(2:PSL(2,7)) 
4}0/4/0]0/0]0{|0]0] 0 | 28:(2:A5) 


Progenitor of Corncob69 
Cax yi =Groupexyil xe sy 4 ey Re pet y Pera te Paty 


bs ae ke eed a aes aces <a —4 * yo2 * —lx* y3 * * 


t?, (t,(x*)), (t,(y7)), 


t 
2) «(46 cexyrn? ey ~*)))4 
) 


3 # (4 xxy beam heya) 


2 


ar sca 
x2)* (peepee Payee) )d 


Sige 
xa xy txa 18 


y * x7 1)2)# (pe ay TxPayee) ye, 


oy * x)* (tery Teaxyxa xy laa Nee 
x *y fe agen ies 
* 2 #y —1 x x1) # (gery 
(y * x71)3)* (tmry?axry)))é, 
y2)*(¢ereery ee) pd _ 


soaysa™")))\h 


*U*KY 
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Corncob69 
albic{|djej]f}|g/h]i Jj |G 
0/0/0/0;/0;0/0);/0]0 |3}2 
01/0/0/0/0}0;/0/0}6 | 4] S(4,3)x2 
0/0|/0/0;0]0]0]41|4 | 0 | 2°:(2:PSL(2,7)) 
0/0;/0/0;0}0}0]4/6 | 0] 3°:A5 
0/0/0/0/0}0/0/4]8 | 0] 21:25 
0/0|0/0}|0]0] 0] 4 | 10 | 0 | 5°:(2°:As) 
310/0/0/0;/0/0/0]/0 |0}2 
0/2/0/0/0/0/0/0/0 |0}2 
4/4/0]/0]0]/0;0/0]}]0 | 0| S(4,3)x2 


Progenitor of Corncob70 
Ge yt>:=Groupsiytlae oy" ety? Fy ye ee ye ee 


Ky Lop Let 5e Loy, LR Dag OP ge Al ca ye 2 ak ine? iar oe Ww sek 
t*, (t.(<")), (t.7")), 

(y * x7 1)3)# (yee TeysaTlayeal+y)) a 

(x * y)2)* (EY ee eye?) O, 

y * yl y Lx yl * y 1x x) * (gery ee eye), 


aE 


t(erey se? xyxa)))d 


( 
x2)¥ (gy Tee ayer?) ye, 
(y * x 1)2)# (go? eery eeey De) VF 
x3)* (pyre ayer yee ly) 9 


y * xh) (p(y ery aoty™)) )h 
’ 


3 * (4 
ie * (peru lea leyxaleyea ")))3 > 


2 -1 -1 ; 
Yr KLRYRKL ~ KYKXL aN 


* xl 
ok xl 


) 
) 


Corncob70 
albijc/|dje/f}|g]h]i Jj |G 
0/0/0;/0;0;0}0}0/0] 2] 2 
oF) Oe | 0.) OP] 9.01562). BAe 
21/0/0/0/0/0]/0/0/0/0| 2 
0/0/2/0;/0;0]/0]/0/0/0|2 


Progenitor of Corncob71 


G<x,y,t>:=Group<xy,t] x19, y°, *y"* *x)?, x *y . 
* y Ly te Ly DP SE eh or ge =? Hig le 8 Aah SEO 
?, (t.(x*)), (t)), 
2) (4 (yxaxylxa—teyxa—3)yya 
((y")*(t ae 
((y *x 1 x y 1 * y-1l * y 1 x x)* (ge Pay ee? ayee) yb 
((y?)* t(y?aerteyse lay) )c, 
x)\* (y2xaxyleaxy—lea—l)y)d 
((x°)*(t WS; 
(pie Py Poo re ee Ee, 
(((y * x7 1)2) (Eyre Taya bayer ly) F 
—1)x* (yxaxy tea—leyxa) g 
((y-*)*(t es 
* 1) (4 (vey lea ley rea))\h 
((y * x" )*(t ys 
(Geyer) 
(x *y* x)*(pery Pee Tey #2) i 
Corncob71 
albic|die|f}|g]h}i j |G 
0;0/;0;}0;}0;0/0}]0 40 4 26:(2:PSL(2,7)) 
0/0/0/0|0]0]0]0 | 10] 4 | 28:(2:A5) 
0;0/;0;}0;}0);0/0]6 4,10) 4] 2 
3/0/;0;0;0;0/0]0 1] 0 0| 2 
0;2;0)/0;0;0}0;]0)0 0} 2 
4;0/4)/0/0/;0]0]0)0 | 0 | S(4,3)x2 


Progenitor of Corncob72 
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Hcl ey d)2 gol ey Le AS Hy Hyd y Hy? Hy yD Hy * 3 * yl 

t®, (t,(x)), (t,(y7)), 

((x*y* x) *(peryer eure) ) ya 

(Cy) *(t Peery Peery he) B 

(((y * x7 1)2)#(_(?eeryeeleysa!)) Je. 

(Ce a ee 

((y * x2 * yl * x1) # (gy Tee Taye) e, 

((x3)* (pee Taye yee ay) )F 

(Gree ee 

(((y * x7 1)8)*(¢(ey Teaxyaa xy lew Ny), 

((y2)*(¢@?e aye) ye, 

((x)* (gee S92") S 

Corncob72 

alb|c/|dje|f}|g}/h}|i |j]G 
0/;0);0;0};0;0}0/0)0}]5}] 2 
0;/0)/0;0)0])0})0|6]4 40} S(4,3)x2 
AO: 0" | 0; | O20.) 0.|.0 |) .0:|°0:) 98: 2:PSL(2,7)) 
0/;0);3;0;0;0}0/0)0}]0}] 2 
10;0|);4/0/0/)0/0/0)|]0/ 0] S(4,3)x2 
0/6);6;0};0;0}0/0]0}]0] 2 


Progenitor of Corncob73 


Gay > Groupes yt oy. ey he ey ae a Paty 


1 x 1 x 
x y , x y 


t?, (t,(x?)), (t(y?)), 


yep eee yee?) ) a 


* 


1 * y5 * * 4 


(y * x7 1)2)# (gee Tyre?) 


x?)* t(ereyea*ey)))a 


(( 
(( 
((y * x2 Fy 1 * xh) * (p(y?ee aye 
(( 
(( 


y * x7 1)3)*(g #2 THY") Je 


o] 
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((y *x Dee ae eat # x)¥(p@reveeey)))F 

((y3)* (tery Vea leysa layer ")))9, 

((x®)* (gy xe ey4e")) yh 

(((y * x 1)3)# (gee Payee) VE 

((y)* (tery Lyawysa2%y— lea ")))9 sy 

Corncob73 

albijc|dje/f}|g]h]iJj]G 
0;0;0;0;0/0}0);0}]2)64 2 
0/0;0;0)0;0;0/0)]4}]6] 2 
0;3;0;0;/;0/0}0;0]0]0 4 2 
0}4]/0)/0/0)0}0;0]0] 0} S(4,3)x2 
6/0);4;0])0;0;0/0]0]0] 2 


Progenitor of Corncob74 


Gacy t= Group<s yt) ys ee ae ee ey a Pay 
x 1 x y so 


t?, (t,(x?)), (t(y?)), 


(y * oa ta piyecry 


x 


1 x 1 * y5 * 


x y 


see Tepe?) a 


y * y2 x y7! * x1) # (pyr Teyea tay) b 


y*x Ley ley itis 1 y)¥ (gy 
=2 


’ 


1 1. 


xa ey Ey Ve 
se ey ee) ya 
x * y)2)*(t(ePeyee?4y)) Je 


x * y * x)* (gery aren) F 
x 


’ 


y * “LF (gee ey? 


-1 


eo) 
soT haya") yh 


1 neeey™")))8 
’ 


y * x71)8)* (4 *LKY 
1 1 


y*x pa ag lx y ae: ed as nc ea 


seey")))J > 


Corncob74 
alb|c;}|dje|f}|g}/h}|i |j]G 
01/0/0/0/0;0]}0]/0/0/ 2] 2 
01/0/0/0/0;0/}0]/0/2/0}|2 
OO Ol Del 02 | Oe |G |10.4),-2 
4}0/0/0}]0]0|0)0]|0]| 0] S(4,3)x2 
01/0/2/0/0;0]}0]/0/0/0|2 
0/4]/6/0]0]0]0]0| 0] 0 | 3°:(2°:As) 
0/4/8]/0/0]0/0]0] 0] 0 | 22:28 


Progenitor of Corncob75 


Gexyt>:=Croup<xy,t| xo. y® et Pe > 


1 x 1 * y5 > 


( 
5) #(p(eryre Payee) ) ce. 
(x * y)2)* (tery #27 Ty?) ))d 
a(t 
x * y * x) *(pyrory 


x)*(t(eryre 49) ))9 


o) 


ieeayee™")) ye 
; 


vagy) \) 


’ 


y * x1) # (peepee leyee")))h 


y)* (to eeey bea?) VE 
seey!)))I > 


1 


y2)* (to ere 


eR ge y “y 
t, (t,(x*)), (t,(y?)), 
y * yl * y 1 * y-l * y 1 x x)* (te yreryre))) a 
3)¥ (gy lee lay) yb 
’ 


536 


Corncob75 
albjc/|dje/f}|g}]h}]i Jj |G 
0/0;0;/0;0)/0;0])0)0] 3] 2 
0/0/0;0]/0/0]0|6]0)]0| 3°:A5 
2/0/0/0/0/;0/0]}0/0/0}] 2 
0;0;1/0/0;/0;/0}0/0/0}] 2 

Progenitor of Corncob76 

G<x yt>:=Group<x,y,t| x , yo, (x * yy? * x), ty 
ecb yD? gol ae yol ey #y eyed y Hoey LRA RY 
t*, (t,(x?)), (t,(y)), 

((y2)* (ty xe ey#2")) a, 

Gee) 

((x2)* (gPeeryT teeay a) Vc, 

((x*y* x) * (tery Lag leyxaleyen )))4, 

COG ES 

((x3)* (ge Teyerryee)) fF 

((y * x1) ¥(E(yrery” tee aye?) 9 

((x*y* x) *(poPaeryee Taye") )h 

(((x * y)2)* (tyre eye” Taye ly) ) ye, 

((y * x2 * yl * x1) # (pe Pay ee? aye) ))) S 
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Corncob76 
g\h 


G 

2 
2°:(2:PSL(2,7)) 
28:(2:As) 

3°: As 


fo) 
=n 


kK OW COO O]m 
ren CoC CO Ole 
So OoOCoCoOmUCCOCUCCCP 
eo oo C.8& oo Sa 
So OoOCOoCoOmUCCOCUCC CO 
a o> oo on oo 
Soca CoO CO oO 
cooococmcrmlUhBD Ur BOO 
ooo SS oo 
a Sm 


Progenitor of Corncob77 

G<xy,t>:=Group<x,y,t| x19, y®, (x * yo? * x)? (x *y? * x??? Goh * xl), (x *y? 
ky 1 x y Ee 
t?, (t,(x*)), (t(y*)), 
y * y2 x y7! * x1) ¥(E(eryee Payee) ya 
y* x—1)3)* (peau 
x°)* (t(ery?eery) ye. 
y* xh)¥ (Ee 


¥(t(etayersy)))e, 


1 x 1 * y5 


x y 


Lew? xy) yy? 
, 


Lax? xyxx) i? 
’ 


#(¢(@ Payee?) ))F 
(y * x7t)?)*(t 


hy) ee 


1 


meaay  eaey ")) 9 
; 


xa leyxam leyxa "yj 
’ 


pee tye eae er ee) 
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Corncob77 
g\h 


G 

2 

2 
2°.(2:PSL(2,7)) 
3°: As 

910.95 

5°:(2°: As) 


o) 
= 


xk 2 R BR OC CO] 
oa Fw Ole 
SO 8...) 2S co S 
SPAS. FO 4 IS? 1S 565 
2 oC oO oO Ojo 
S20 OO Oo Oo] 
OO OS. -o +6 (O.°cS 
ST OOO oO OJM: 


0 
0 
0 
0 
0 
0 


oe ee) | 


10 


Progenitor of Corncob78& 
CAs yi Croup Seyi yy ety Pea)? eye ee ee) a eye 


Ce a epee OC ee ee hae ye ae ey eo ye em 2G 

t2, (t,(x2)), (t,(y2)), 

((y * x “8)3)*(t oer teary tae) ya, 

((y3)* (ty ee I) 

((y~1)*(t@?*2" #y?x2?)) V0, 

((x2)* (prune Teyecry™)) a 

((yy*(0orare = nae 

(((y * xh) (EU erage) yf 

((y2)¥ (tose vee Taye tay) 9, 

(ly * ch ynd gcd H yod # gy (ter bayPan)) yh, 

((y3)¥ (tery Pee aye) YF 

((x2)* (tery Leawyaa 2xy~ Leer yyyi ge 

Corncob78 

albi/c|dlelfl/g/h/ilj|/G 
0 ololololololo 2iole2 
olololololololol3i} 7} J 
2\ololololololololole2 
ol2lolololololololole2 


Progenitor of Corncob79 


Hcl ey d)2 gol ey LAS Hy Hyd y Hy? Hy AB Hy Hy FH yB HXTT 

t*, (t,(x?)), (t,(y7)), 

((x2)* (4 e?seeyee Tyee) ya 

(GP ee ee)? 

((x3)* (ge P+y?#27)) Vc, 

((y2) (Ge Pay ee? ayHe)) a 

((y * x Se a ad ae ae ae a x) *(poPee ya") Ye 

((y3)* (tery Pe Maye) F 

((y * y2 * y * x1} # (gray Teeeyee”))) 9, 

((y—1)¥ (ty #2” Tye?) yh 

Oey, 

(Ger) eee 

Corncob79 

albjc;|dyjel/f}gj{hjfi j |G 
0;0;0;);0;0;0)4,0)] 10) 5) 2 
0;3);0);0;/;0);0;);0;0]0 );0)} 2 
0};4/0)/0/0;/0]0]0]0 | 0 | S(4,3)x2 


Progenitor of Corncob80 
Cy = Croup<iy tae yy" et ye PP et gt ey eae ay 


* 1 x so 1 x 1 * y5 >* 


x y » x ye Y x ,Y y Y xX yx, 
t?, (t,(x7)), (t,(y7)), 

y * x2 * yo * x1) # (gray Temeyee))) a 

y*x alge y Lx* yl * y He x)*(¢(yrery” hee Tyee) ))b 


1 


(( 
(( 
((y?)*(¢erY xa leyxaleyan YY), 
((x)*(goreey Tee Meee) a 
(( 
(( 
(( 
(( 


’ 


sar bey )))\F 


-1 


x3)*((y*ery*)) Je 
Pree 


x2) * (p(y?seey leery 427") 9 


’ 


* x 1)8)* (p(y Peery Peay") A 


<< 


541 


1 


xa leyeamlayxa yy 
’ 


(Ca oa 


tg ee es 


Corncob80 
alb/ic/|d/e/f}/g{|h/i jj |G 
0;0;0}/0/0;/0;0])/0/0|2)| 2 
0;0;/0}/0/0/0}0])/0/3|0| 2 
0;0)/0;0);0])0]}0]6 410} S(4,3)x2 
0;0;2;/0/0;/0}0]}/0/0|0} 2 
4}0/4/0]0/0]0|0]0/]0| 26:(2:PSL(2,7)) 


Progenitor of Corncob82 
Gx yo =—Groupex tla py yey RE py ae ys ae eye 
ky Lay Pye at Le ap 1 * y5 * 
t?, (t,(x?)), (t,(y?)), 
a = -1 —2 
(y * x 4s (5 acey txaxy ye, 
y)*(t ue 


y * 42 * yl * xh) * (pray 


es esas) 


heweyea')))e 
, 


* 1 x 1 x 1 x 1 x * (4 (acxytxa-leyxaleyxa)y\\d 
ke Ra it ae ee ea de ae) 


y * x 1)3)#(g tery 


-1 


seey')))F 


xaxy 


x * y)?)A(U 


#(¢(yee lays 


soey)))9 
AU) )# (EGP ee ey Pa") I 
¥ (g(a eyea?ay™?)) 6 


(( 
(( 
(( 
(( 
((x3)*(t?eeryee™ tye) Ve 
(( 
(( 
(( 
(( 
(( 


Gare ee eee) es 
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Corncob82 
h 


G 

2 

S(4,3) x2 

2 
2°:(2:PSL(2,7)) 
3°:A5 

910.95 

3°:(2° As) 

2 

J2 


fo) 
fq) 
“. 


og 


ok OC mM OD K&B YY CO CO}D 
wranroeoddcdcododcrodise 
a1 £2 AR BR B BOO Oo 
oo So: 2 Ss So.e" Sa 
a ee 
a 
S: vO; 1S. oS OS. (OS te? .O; 
a = oe =) 
oo goo Soo So 6 
eoococooeooeoe eo eo FB wl 


Progenitor of Corncob83 


G<x,y,t>:=Group<x,y,t] x1 , y®, (x * y7? * x)? ,, (x *y? * x)? (yo * xt), (x *y? 


+ de 1)\2 1 x Leb # 
x Wry ee y x 


*, (t,(x)), (t,(y7)), 
y2)*(t(@  eyeeryee)) a 
( 


yy: 


ot: 


’ 


y * x—1)2)*(¢ sie me) 


y * x 1)3) (gee Tere hy)) #4 


sg tyne) ye 
’ 


x5) *(g(yeee” ley 24a) 


y?)* _(o7 xyxrxyxr) yf, 
( 


y * x7 1)3)#(E Pee ey Pee") 9 
x2)¥ (gy ee) yh 
y2)* (ter Lxrxysa2ay lee Dy, 


x)*(t orev) 5 > 
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Corncob83 
albic/|d/j/e/lf}g|h/i jj |G 
0;0;0;0/0/0;}0])0;,3|0} 2 
0;0/0}0/0)0/0;0]| 4 | 6 | S(4,3)x2 
3/0/0/0/0/0/0;/0);/0/0}] 2 
0};4/0}/0/0)0]0;0]0} 0 | S(4,3)x2 
0}/0/2/0]0/0]/0|0]0/] 0 | 28:(2:A5) 


Progenitor of Corncob84 
G<x,y,t>:=Group<x,y,t] x19, y®, (x *y? *x)?, (Fy? FPP, (yh txt), (ty? 


* y Ly ae 3 Tey ea SoM) a Sakai cae ie ao an Sao ee ee a 

t*, (t,(%?)), (t.(y7)), 

((y)* (gery ae Tey 2") a 

((x5)* (ge Pay 4a? eye) ) * (4 (yaray Dye 2) 

(((x * y)2)* (tse eye” h#y)) Jc, 

((y2)* (tery? eory))) 4 

(((x * y)2)*(t (ery PaaPay!))# (Elway Pea bay 4a") Ne 

((y8)*(Ee DF, 

(Cy) 44 r lcxya— ))9, 

((y)* (to? eey eeey” bee “))), 

(((y * x7 1)3)# (EY TeeeyT eee?) ) (4 (wayee Payee) ye 

((y * x1) # (gerry lee aye) V3 > 

Corncob84 

albjc/|dje/f}|g]h}]i Jj |G 
0}0/0/0)/0/0/0/0) 0] 6] 3°:A5 
0/0;0;0}0;0;0/0)]4]6)] 2 
0;0;0;0;0/);2})0);0}]8)]04 2 
0};1;0;0;0/;0}0;0}]0)]04 2 


Progenitor of Corncob85 
G<xy,t>'=Group<xy,t] yy? 5 ty 7 Ea)? ety tea yt tx TP ty 


aX Ly ae Ley LO Egg age ae Se ag Rig ea 

1, (t502)), (t(9)), 

((x2)* (gery Pa May 42") ya 

((x * y * x) *(peryer Payee) (pee Pee Py) YD 

(((x * y)2)* (tery Pee) Je, 

((x3)* (tye 77) (E@?ay wey?) 

Cy 5 ae aes x1) * (p(eteyee tay) ) ye. 

((x)* (tery Teaayxa2xy— bee ee 

((x®)* (gee! #Y7))) 9, 

(((y * x 1)2)# (go eeey Tee) VA 

((y—1)¥ (te Pay ee? eye) )yE, 

((y)#(err 9) 4 > 

Corncob85 

albijc|d/je/f}|g]h]i Jj |G 
0;0}/0)/0/0])0])0]41]0]0 | S(4,3)x2 
0;0;0;0;0/0}1);0}]0)]04 2 
0;0;0;0;0/0}2);0]0)]6 4 2 


Progenitor of Corncob86 


G<x,y,t>:=Group<x,y,t| gO yo. orgs es x)? ma 


* 1 x ae 1 x 1 * y5 > 


x ¥ » x y 
t?, (t,(x?)), (t,(y7)), 
yh) * (te Pay lee? ayee)) ya 


1 


y)* Coe +a? yea) yb 


’ 


(y * x 1)2)*(¢(eeyeeDeyeeey™')) ye, 
( 1 


x * y)2)* (turer 


(( 
(( 
(( 
(( 
((y * x2 * y7 * xl ye(g ee "euemeyre)) ye. 
(( 
(( 
(( 
(( 


xa leyxx) \)4 
, 


y * yl * y l*y-1l* y 1x x)* (te? rayerlayea!))* (g(yee bey ))) fF 


* .—1)\x* xa xyxa7leyxa 7 
y * x t)*(t y y 


*y)))9 


’ 


x) *(g@Paeryee eye") )h 


(y * x7 1)2)#(¢(eryer Payee) ) i, 
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545 


1 


((x2)* (4 Pee sony") = 


Corncob86 
alb;j;c/|dje/f}|g]h |i |j |G 
0;0;/0;/0/0;/0;0}0 |0) 5) 2 
0;0/;0;0/0/2]0}]10]6]0) 2 
0};0)/4;0/0])0]0/0 | 0) 0 | S(4,3)x2 
0;0/6/5/0/0;}0}0 |0] 0) 2 
6;0/0;/0/4/;0;0]}0 |0] 0) 2 


Progenitor of Corncob87 
G<x,y,t>:=Group<x,y,t| x’? y®, (x *y 7? * x, ty? *xX?)? (yt ex TP (ty? 
BEE gy ae get age ae —4 Ky o2 kyl kK yd KY 


t?, (t,(x » (t,(y7)), 
1 


* 


((y * si ae te oom a a x)*(to 2xy bea *#u)))@, 
((x°)*(t - x2 xy- Nee? ayer) \b 

((y)*(t@ *y Soe): 

(yo ne eee ie 

(Ger yt ee) < 

((x * ee 

((y * x )*(t" xrxy ~hewayee"))) 9 

Cae ao a ie 

((y2)* (t tyro” Leyea PEAY) NE Ss 
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Corncob87 
alb/ic/|d/j/e/f}/g{|h/i jj |G 
0/0/0/0}0;0/0/0}0] 3) 2 
0/0/0/0]/0}0/0/0}6| 4 | S(4,3)x2 
0/0/0]/0]0]4/0}|2|8]| 0) 26:(2:PSL(2,7)) 
0/0/0}0]0)/4/0] 2] 8) 6 | 28:(2:A5) 
2/0/0/0]}0/0/0/0/0/0)2 
O/1}/0/0}/0}0/0/0]0]0) 2 


Progenitor of Corncob88& 

G<x,y,t>:=Group<x,y,t| x10 , y® ; (x * yr * x)? ; (x * Ne * x?)7 ; (yt * 5 aes by ; (x * y? 
* yl * y is , 
t, (t(x ) (t,(y?)), 


t 
yee ie 
Comer cae ek a ca) 


~ hae Teyee?)) yc 


1 x 1 * .5 x * 4 * 2 * —1 * x3 * * 


x y x" y 


’ 


y1)¥ (te Payee?) ) ye, 
y) (Ere ey eS 


y * x7 1)2)#(¢(?ee yee by) )) 9 


o) 


x2)*(t(yrory ee ayer) 


y * x2 * et * x1) # (Eevee Payee) yi, 


y*¥xlty ley lty 1 x) *(py?amry™ 


sexy tea-")))4 > 
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Corncob88 
g\h 


G 

2 
2°:(2:PSL(2,7)) 
B°.(2? As) 
910.95 

S(4,3) x2 

2 

S(4,3) x2 


fo) 
=n 


[SS 
He? SCE 8 Oe Ra SO IO Oe 
©: Oy Os “Or -Oy 8Or OS 
oa eee 
OO) © -O <o @ -S 
oro oOcmUmCOllUCUCOOUCUCOCOCO COT 
Oy Oe Be: (Or "OS? VS 7 
Oo ©. OS OO: - Os © 
SS. 9 Oe Be RS, ee 
oT Oo fF OO FP NS 


Progenitor of Corncob89 
Géuyt>—GCroup<x yt ay ety Pa ety yay tr xe ety 
ky Ly Ee x A a 1 * y5 x 


t*, (t,(%?)), (t(y?)), 


y2)* (tor laceyxa2xy lex )))2, 
* 


xl * y Le y-lx* y 1 x x) *(geeayee?4y7)))b 


M< 


x°)* (g(a Taya 


ye 


y2)* (t(e?ay eeeysa™!)))d_ 

x * y * x)* (gr eeey Tet) )e, 
x)* (ge ye? ayee))) F 
yl )¥ (ty sere eye !))) 9 
x2)* (p(@revee2ey 7) 

(y * x7 1)3)#(_(@?eeayeeleyea!)) yi 


-1 1 


x5) *(¢y xO *y~")))9 > 
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Corncob89 
albic/|d/elf}g]hfi |j G 
0;0;0;/0/0;/0;0;0;0}]1 | 2 
0;0;/0}/0/0)/0])0}0|0]2 | S(4,3)x2 
0;0;0);0/0/0|}6)0] 4110) 2 
3/0/0;/0/0/0;/0}0;0/0 | 2 
4}2/0)/0/0/0]0]0]0]0 | S(4,3)x2 


Progenitor of Corncob90 


G<x yi Groupeaytl ae ey ey a eh Marg Ge a 
x 1 x y 12 


t?, (t,(x*)), (t,(y?)), 
y * x2 * yt * x1) #(pyrere 


1 x 1 * x5 > 


x y 


hea” layea)) a 


’ 


y2)* (t(eeayne?ay?) (4 (etayee ly) ) yb 
xX 


3) #(¢ (ery aeey)) yc 


y * xh) * (py ae Taye) yd 


’ 


y)* (tle tyreyre) )#(E(e Pay” Tea? ayHe) ) ye 


(( 
(( 
(( 
(( 
(( 
(((y * x1)2)*(¢ (yl eeeyT 
(( 
(( 
(( 
(( 


o) 
1 


sony ')))F 


2) (Leu ten? even) yt (a(oPeatev?o="))ya, 


y* x2°% yo! x x1) # (Ee Peyee)) yh 


(y * ame tal hala Lea —leyxa—leysa DY), 


y2)* (geryee Deyeeay™) (p(y? eeay seey tee") > 


Corncob90 
alb/c |dje|]f]g/h]fi j |G 
0/0/0 |O/O/O];O0]0)/2 |0}2 
0/0/0 |O/O;/O]0]0)4 [3] 2 
0/0/0 |/O0/0}0]/0/4/0 | 6 | 2%:(2:PSL(2,7)) 
0/0/0 |/0/0}0]|0/4)0 | 9 | 3°:(2°:As5) 
0;/0/0 |0/0/0]0]4)6 | 0] 3°:A5 
201/20 | S08.) 04) Or 4 ea > Tepe | Bie oe 
0/0/0 |0}0/0/ 0) 4) 10) 0/| 5°:(2?:A5) 
4/3/0 |O/0/0/0]0/0 |0}2 
4/6/0 |0|0/0]0/0 0 | 2°:(2:PSL(2,7)) 
4}/0/10}6/0/0/0/0/0 | 0] 3°:A5 


Progenitor of Corncob91 


G<x,y,t>:=Group<x,y,t| x!° 


* 


x 1 x y 


at me t, 


Hy 


x 1 x y 


(y’)), 
1 


EX 
a t 


asi 


ty 


(axy—1 


x)* (t (ory 
y Bas plery 2 Pay") (gery 


~ Nee Ney) (4 (ery 


* yl x y 1 x x)* (tu 
=a 


sol yPee) ye (gay 


1 2 al 


1 


sxye™')))b 
, 


KLKYRL “KY 


—1 —1 


*UKY 


<< 


3) (gree ey 


* x1) ¥(gyree ry 


—2 


—2 


ee) al Ca 


x ‘Y)* (gery? ery) ) ye 


1 


1 


—2 


Ky triage l*ky Ay 1& x), 


+a") * (4 (y 


so~ haya) )d 
, 


+e Teyee*)) e 
’ 


oy ee) E 


1 


’ 


xa ey 


sc al Gc i I) DL 


eee I) 
9 


x) *(toryre” ?xyae) )# (4 (YP acayee™leyea—!)))4 > 


-lyg- 


yy ey See a 
1 * y5 


1 


xa heya?) ) * (peur yee) ))2 
’ 


*U))*(¢ (eo aye #9)))9 
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Corncob91 
albic/|d/j/elfjg{|h/i jj |G 
0/0/0/0]0/0/0] 26) 0 | 28:(2:A5) 
0/0/0/0]/0/0]0/2) 6] 5 | 28:(2:As) 
2;0;0/0}0;0;0;0;0]0}2 
0;1;0;0;0;/0)}0;0;0);0] 2 


Progenitor of Corncob92 
G<x,y,t>:=Group<x,y,t| x19, y®, (x * yo? * x)? (x *y? * x??? yh * xl), (x *y? 


*k 


1 x 1\2 1 x 1 * 5 x 
x yoo) oe y x 


t?, (t,(x?)), (t,(y)), 
x * y * x)*(t(ereyee 49) ya 


1 1 


sa~ heya?) (4 (a? ey 
y * xo )2)F (or 
x2)¥ (gene ley Pee) 


saxyee™")))b 
’ 
a a i 
; 


y * x2 * yo * x1) * (pet eyee 4) )# (g(y?ee”lay?*2?)) Ve 


(( 
(( 
(( 
(( 
(( 
((y *x Le a ley I ay 1 * x)*(¢@ 
(( 
(( 
(( 
(( 


; 
~PaePay Tee bey) )* (¢(yPaeay” teeny #0") f 


y3 ype 9) 9, 
x°)¥ (ge lee aye 9)) yh 


1 


(x * y)2)* (tyre yea” bye *U))* (prac ay? ae?) ) Vi 
(y * x7 1)3)#((eteyee 49) )) 9 = 
Corncob92 

albic/|d/e/lf}/g{|h/i jj |G 
0;0;/0;0/0;0})0)0}]0)2) 2 
0}0;/0}/0}0/0/0]0]| 5) 4 | 28:(2:A5) 
4}/0/0/0]0/0]0{|01]0] 0 | 26:(2:PSL(2,7)) 
4}6/0/0]0/0]0{|0]0/| 0 | 28:(2:A5) 
0;0;/3;0/0;0}0)0]0)]0) 2 
0;0)4)/0;/0]0]0;0]0)} 0} S(4,3)x2 


Progenitor of Corncob93 


Gescyt= Groupee) a y's Get yr Oa) 5 Ge hae Gr a, Gay 


kK 1 x 1\2 Tax 1 x 5 x * 4 * .—2 * —l1 * 3° * 
x yo ik y OUT yy ea Ae y Pas 


*, (t.(x?)), (t,(y7)), 
1 


. gel a tat * x)¥ (te Pay” Maa?ayer) x (¢(yee ty?) ya. 

((x®)* t (yee Taysahayee™ hy) 

(((y * x 1)3)* (pe? ey Lyakyxa YY), 

(((x * y)2)F (grey seeyee dy* 46 yea tay 2a 1) yd 

((y * xo #(p(oryre eyeceye "Dye, 

((y * 2 * yt * x1) ¥(Eyrae aye?) fF 

(GF ar Gere ye, 

((y *x2*y-1 * x1) (gy ee Tey) A 

((y3)* (gry Tea heya lyse ‘ye @ay berayse yi, 

(x8) # (gery Te Taya) 9 2s 

Corncob93 

a|bjc/|dfe|]f{|g]hji sj |G 
0;0;/0;0/0;0)0)0)]0)]1) 2 
0}0/0}0]0]0/0]0 | 2) 0 | 28:(2:As) 
O°) 00/0) 0:0) °0-| 2) )0 2) 0), 2®:(2:As) 
Oe) Oe | OF | 202) /04) 0: A400 ae o8 
2/0;0/0);0/;0;0;0;0] 04] 2 
O0;1;/0;0/0;0)0)0)]0)]0) 2 


Progenitor of Corncob94 
G<x,y,t>:=Group<x,y,t] x'° , y®, (x *y7? *¥x)?, (Fy? FP, (yh ext), (ty? 


si aa ee a a ele de —4 * y 2 * —1 * x3 * k 


t?, (t(x Bh (t,(y7)), 
1 


((y xc} # yd ch # yo # H(t tame) 
((y * -1 #71) *(p(yemry eT ayen®) )(E(yT Tee bayer) B 
(((x* v y se Beds 
x £ (27 2 yea?) \ x tly? xoryxa bxyea—*) d 
(Ge Pay Ao) Pk jag yy, 
((x3)* - xcexykr? xy ~*)yYe 
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~ hae Taye 2) (4 (yl we bye?) )) fF 


o) 


(( 
(( 
((x * y * x)* (tO eeeyT bee) ) (4 (et eye ay) A 
(( 
(( 


ds 1 


LEY 


(y * x—1)2)* (geo 
y ¥ x2 # yWh ® gol) # (p(w ayer” bay) (E(@ey ee May?) 5 


ee™")))3, 


Corncob94 
alb/|ce |/dje/f/g/h/i sj JG 
0;0/;0 |0;/0;0/5;0]9]0} 2 
2}/0/0 |0/0/0;}0]}0/0/0] 2 
2}/0/10;4/0/0;0]}0/0/0] 2 


Progenitor of Corncob95 
Gexiy,t>:=Groupsaytl x yy Ry te ey Pe yy Py ty 


Pe aes a —4 * 2 * —1 * x3 * * 


-1 


2 * yl x1) *(¢(yrory +o T+ya)))a 


-1 


od aged) easels) 


a t (ay? *DxY) ye ‘ 
y tye 
y)*(te synmnyee))* (p(y 
Cae a a 


1 


~ tea tayee?))d 
) 


len? xyxax) ye 


o) 


1 1 


kDKY eory)))E 
x? (gee 
x2 * yl * xh) * (pe auee?)) yh 
ey Ayer 

1 La 


y2)* (prayer eyeoey 1) «(EC emey ADKY *e~!)))j > 


se? ayn) # (p(y? aa” bay?) 9 
’ 


xa—leyxa—leyxe )))! 
’ 
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Corncob95 
alb/ic/|d/j/e/lf|g|h/i jj ]G 
0;0;0};0/0/0;);0)4/4{|0} 2 
4}/0}0;0/0/0|}0}/0/0|0}| 2 


Progenitor of Corncob96 


Geax yi Groupee yt ar ey a ey Oe ee ae gr a 


ge ye oe te 


t?, (t,(x?)), (t,(y7)), 
1 


x l*y #gil Ry le Ee 


1 


xa—lxyxx?) )* (¢(oryre > ayee) ))@ 
’ 


x5)* tery Tae Tegan) (peg 


yet x) * (p(y 


saxyee™')))b 
’ 


ai 


xaxysa 2xy bee ‘))* (tery? xery) ) ye 
’ 


25-2 


ye (eerr™ 0 *y7"))*(gerT 


nea tay? ae)))d 
, 


1 


2 = =A ad HA = 
y)*(tY xaKYy xoKY kD )y* (py ADT KYKL Ye, 


’ 


1 1,,—1 


xa? xy lea *U))¥(¢(@teyee” 


y *x Tip ley mises L& x)¥ (7 


3) #(¢ (yeaa lay Pa") ) * (4 (wayne?) yh 


Sa 


’ 


-1 


y * x1) ¥ (pyar eye) # (EY se) YE, 


(( 
(( 
(( 
(( 
(( 
((x2)* (yavay” tae bayer) ((eeyPae tay hear) f 
(( 
(( 
(( 
(( 


x) * (pore Peuee) ) (4 QP eeayee eye") I Ss 


Corncon96 
alb/ic/|d/elf|g{|h]i jj ]G 
0;0;0;};0/0;/0;0)2/0|0}| 2 
2) Oe |) Oe) S00 08) 0} 00) 0%) 20°] Oe 


Progenitor of Corncob97 


Gx b> Groupe xl ay eR yn et ae ge eg yor ee, ey 
1 x ie 1 x 1 x x? * 


te y ike y 


t?, (t,(x")), (t,(y)), 
(Ey ae wee), 
((y)*(6o™ 
(((y * x7 1)2)*(¢ (ery Pee Ty 


1 


sa Taye?) (pea eaxyae”")) yb 
) 


tea )))e 


’ 


504 


x2) # (gee ley Pee) a 
y #2 yo) yl) *(g(eteye Ty) )#(g(y?ee Py? #0?) ye 


VPRO Rl el eg te x)* (EY ee Pay TY) (CYP eeeYT 


(( 

(( 

(( 
eee), 
(x 

(( 

(( 


1 


soey bea!) )f 


By #(¢(y Tee Taye *))\h 


x * y)2)* (gyre tyne” Tyee 


+) 
1 


*U))#(p Pee ay? ae?) Vi 


ie i a a) 


Corncob97 
albic/|d/elf|g|h/i jj ]G 
0 0 0;0;/0)/2/5|4)]2 


Progenitor of Corncob98 
Gey,t>:=Groupsxytl x yy Ry te ety Pe Py ye Py tye 


= (x?)), (t,(y7)), 
y*x 1 x y lx y-l* y 1 x x)* (ge Pay ee? aye) )# (g(yee™ HY) Va 


x) *(t( Yo bayer” bayen”!4y)))d. 


eee ae aa 


x # y)2)*((@ xy lxaxyxa! dy* 46 yea tay Paamt) yd 


Lxyra YY), 


=] ¥(¢(eryea” Teyeery™)))e 


~* 


y * x2 * yl * x1) # (pee aytee?) ))F 
(y * x7 1)3)*(E@re™? 
2 


*y~?))#(p(@?ay tee Pay #2) Vg 


‘| 
—lyg71 


y Fx2 Ryd * ly *E a )))F, 

1 1 1 1 2,1 “1y..¢ 
y?)* (tory aE RY RET RY KE rae ay kOKYRE ye 
x5) * (t(weyr tea bay? xx) )) 9 > 
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Corncob98 
albic/|d/e/f}|g]h/i Jj |G 
0/0/0]/0|0]0/0]0 | 2] 0 | 5°:(2°:As) 
0/0/0/0/0/0]}0}4/0/0]2 
91/0)/0/0/0/0/0/0/0)/0)}2 


Progenitor of Corncob99 
Cai yt> = Group ey the yy (yk) ye ee Ge a eo Gee 


EE ep Ses gh ae Ae ge Pagers eye ye a Ra es Pee ae age eal 
t?, (t.(<")), (t.7")), 
y * yl x y Le y-l* y 1 x x) * (torre Feyre))) a 


x2 * yo * x1) ¥(p(yreey” tee aye?) (EU? 


(x * y)2)* (402 “av2?)) Je, 


satya *)))b 
9 


oe y * x)* (te #ye2”) ) # (Ey? eeayee eye !)))d 


(( 
(( 
(( 
(( 
((x3)* (g(@eyee?4y)) ye, 
(( 
(( 
(( 
(( 
(( 


’ 


=<; —1 


saTbayee*) (4 (Y sam bayee?)))f 
Sea 


x) *(¢ AL 
x *y * x)*(t@™ 


(y * x 1)2)#(¢ 2 eery eeey Tee) VE 
’ 
2 


*9™")))9, 


heway”leaey™!))* (4(ateyea™ lay) )h 


’ 


1 1 


x2 * yt * x1) ¥ (pee eye oa Ge sat eyS#x))\ 5 > 


Corncob99 
alb/ic/|d/j/elf|g|h/i |j]G 
2};0/0/0/0/0;);0/;0/0]0] 2 


Progenitor of Corncob100 
G<xy,t>:=Group<x,y,t| x19, y®, (x * yo? * x)? (x *y? * x??? ht xl), (x *y? 


* 1 x ie 1 x 1 * y5 > 


x y: » x y 

t, (t,(x?)), (t,(y)), 

(y2)*(ty te tyee*)) a, 
* x2 kyo] x x1} #(p(erwPerey)))b 


—_~ ~~ 
—~ 
< 
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y* x7 1)2)# (gree 49) 4 


* 
two 
weer 
* 
— 


t (yee bayer bayer hey) )# te, 


two 
Ww 

* 
— 


t(y?sentyee4y))) f 


y) 


’ 


ol 
Se 

* 
——~ 


t(cryea” bayxary ! yi 


* 1 x 1 x 1 x : 


x 1 x x) *t* (tye yee =D)y)5, 


(( 

(( 

(( 

((y ® xc} # yo} cl yo d * x) *(t@Preryer yee") 9 
(( 

(( 

(( 


y 
*y#2?)))3 > 


Corncob100 
albijc/|dje/f}|g]h]i Jj |G 
0/0/0;/0;/0;0}0]/0/0] 5] 2 
0/0/0;/0;/0;0}0}0/2/0]| 2 
310/0/0;/0/0]/0/0/0/0|2 
0| 0°) 6.) 0 |-0'| 0} 0:| 0) 0.) 0) BA 


Progenitor of Corncob101 
Gxx,y,t>:=Group<x,y,t| egy? yy ey ey Pg yO pet ye 
x aie Ye a 1 * y5 


t?, (t,(x?)), (t(y?)), 


y2)* (tory *UT *y!)))a, 
* 


*k 


al 


yy) 


2 ah 


y * x1) # (plore «at eye 
x3)* (pry 
x) F(Eore™ 
x *y * x)* (gee 
yt)¥ (tery? 
yee 


y * x7 1)2)4 (gor 


#0) (4g (@Pauee?ay)) Je 


sa teyPee)))d | 
we 
mewn) VEE, 
sa tayPex))) 9. 


#07 kY*D) ))h 
, 


legay! 


“a )))E 


x2)¥ (gy xe yee”) > 
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Corncob101 
albijc/|d/j/e/f}|g]h/i Jj |G 
0;0/0;/0/0/0/0)0)/0/5)2 
0};0;/0;/0/;0/;0/3|0)0] 7] Ja 
3/0/0;/0/0/0;/0}0);0/0}] 2 


Progenitor of Corncob102 


Ges yb Group<xy,th a” sy? 5 ey a) Ge ae Py a)? ey 
* 


1 x 1 * .5 x * Y—4 * Y-2 * .-1l * Y3 x * 


i aan is ae Py a ara Bay ae ey 


x y ) 
t, (t,(x?)), (t,(y7)), 
y * y2 * y *y ks (te Meaty Santy"))\ a, 


(y * wee *y° a) 


-1 


xX 


y2)* (tye ayre *y)))¢ 


x2 Le (pyre KY 7D ~)))9, 


) 
y xh) xa ley? xx? ye 
ENG Seas. 2), 


1 


x)* (tor? sr ane: *L ~hayee 2) 5 


x3)* (5 xo heya *#u))*t)F 


Corncob102 
alb j/c/dje/f}/g{|h/isjf|k/G 
4/4 |0/0]0|0/0/0]0]| 0] 0) 28:(2:PSL(2,7)) 
4/6 |0/0]/0/0]/0/0]0/0] 0) 3°:As5 
Ae) 8 OF) OO.) 0510) 0° 202) 20" 0: 2222" 
4}/10/0]/0]/0|0/0]0]0{|0)| 0) 59:(2°:As) 
0/6 |4/0]0/0/0/0]0]0]0 | S(4,3)x2 


Progenitor of Corncob103 
G<xy,t>:=Group<xy,t| x" ,y? (ety tx)? ety tea yt tx Paty 


x Lp ee Lay ea Saba BEE ng Re 2 ag Rig ee ge ey 

 (t,(x?)), (t,(y?)), 

y * x1) ¥ (gy eery eee) 

x3) ¥ (grey lee ay 42) )b 

x)* (EY ee PHY eT) Je 

x*y* x)*(peryreTeyrary!)))d_ 

yh) *(geharehy)))e, 

y)* (tre eye hey) 

(y * x7 1)2)* (EY Tee Tyee”) 9, 

soe y)2)* (bry Lea layea Leyxa )))r, 

x2)* t(y?eexyeamteyee?)) i 

y* x2 * yl * xh) (py?acayTewry 4271) 

(y * x7 1)3)4 (gee Teun?) Ss 

Corncob103 

albic|d/je/f}|g]/h}]ijJsj]k |G 
0/0/0/0;0]/0/0]}0}0]0/2 | 2 
0}0/0/0;0]0/0}0]0]| 41] 4 | 26:(2:PSL(2,7)) 
0/0/0/0/}0}/0/0}0]0]4/6 | 3°:A5 
OO 506 1 >| 20" | 0 | 0 Oe) sO" |B. | Seg? 
0}0/0}0]0]0/0]0] 0] 4 | 10 | 5°:(25:As) 
0/0/0/0;/0}0/0]0}]0] 4] 10] 2 


Progenitor of Corncob104 


G<x,y,t>:=Group<x,y,t| ge 0 yh (7 ye x)? golaerh ay 


* 


1 x 


x y x 


1 x 1 * y5 * 


t?, (t,(x?)), (t(y?)), 


-1 


y 


syen*)))a 


y*x can: lx y ley 1 * x)*(¢ 


(Pay? 


1 


<1 
w 
Ww WH 
* 
em 


0? kY*D) ne 
; 


xP) * (4 (ery soayse”"))\) 4 


x7 1 ) * (t (yxaxy 


1 


so txyxa*)) ye 


’ 


—lTearxy—! 


sexy !)))6 
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((x3)*(t (t( ~hayeweyer))\S 

((x)* oe ae) 

((x * * x)* (verry Neem Tyee) \h 

((y- i. (tye Lega layxa— ley) yi, 

((y)* oe Leaeyxa 2 xy baw ))9, 

(Gra ee ee RS 

Corncob104 

alb/|c}|d/e|/]f}|g]h}]ijJj)/ki|G 
0;0;0}0/0;/0}0}0/0]0)| 3) 2 
0;0;/0;0/0)/0]}0/0]0|0] 4 | S(4,3)x2 
3/0;/0}/0/0;0;0}0/0;0)|0) 2 
0;8}2}/0/0;/0;0}0/0;0)|0) 2 
4}0/4/0/0]0]0/0]0|0] 0 | S(4,3)x2 

Progenitor of Corncob105 

Gxey t= =Croupex yt ey ek tye ee ey 

ecb yl? gol ey le yd ky Hyd y Hy Pe yD RA KY Hy 


t?, (t,(x*)), (t,(y7)), 


(( 
(( 
(( 
(( 
(( 
(( 
(( 
(( 
(( 


(x * ype 


y 


(ye 


vf 
y 
y 
x 


y 


hee teySex)))a 
2)¥(¢(yeebey77)))b 
* x2 


) ye (te aye") a, 
ore, 


2)*(t yrxa ley? 


* 
-1 
( 

Ry 1 

3)* t(ery Panay") 9 

( 


pF t wey ary) A 


* x1) # (gee l+y742?)) #43 S 


y ley ley Le x) ep? 


yo * x1) #(¢(erwee Payee) jo 
3 


sovy”)))f 
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Corncob105 
alb|c;}|djej]f}|g}/hj|i |G 
0;0;0)/0/0;0;0;1{0)2 
0;0;0);0/0;0;2;0|0)j2 
5}/0/0;/0/0/0;/0]0/0)] 2 


Progenitor of Corncob106 


560 


Cex yb Group<eytha” sys ey a) Gye ae Py a)? ey 


1 x 1)\2 1 x di oe BK 
x ee ae y x 


t?, (t,(x*)), (t.(y*)), 
y tye 
x°)* (t(eryPaery)))b 
x) (terre 


y2)*(tsery)))a 


Y XY 


sony leeey?))* (4 (yPeetey?ae?)))\ a 


teeny #2) ye (¢(wey 24a Pay") VC 


y] 


x * y * x) *(E(er rye #y) )# (EGP ee aya Ty) ) Je 
, 


2 1 


*07!))* (glory 


yt xcltylty ley ls x)*(t(@Pxyee?))) 9 


1) #(¢(yPacay” tawny tee") # (4 (wey 24a ay tee!) yh 


| 


’ 


y? ) * (peryer Payee) Vy 


’ 


1 ak 1 


xa leyea “)y* (ty ADKY KUKY ")))9 
’ 


y)*( 
(y * x7 1)3)#(¢(yee™l4y*)) yk S 


(( 
(( 
(( 
(( 
(( 
((y *x 1 x y 1 * yl * y 1 x x)*(t eee eT 
(( 
(( 
(( 
(( 
(( 


Corncob106 
albic/|dje/f}|g]/h/ijsj|]k{G 
0;0;/0;0/0/0;/0}0/0/0}]2] 2 
0}1;/0;/0/0/0;/0}0/0/0]0] 2 


Progenitor of Grapejelly2 


xo lxyxa—laeyaa YS, 


G<xy,t>:=Group<x,y,t] x1 , y®, (x *y7? *x)?,, (x *y? *x?)?, (yo * xt), (x *y? 


k 


x iy. x y 


t?, (t,(x?)), (t(y?)), 


((y)*(t Perper eux") ya 


1 1 x 1 * y95 * 


o) 
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((y—1)# (4 @rwP see) 

(((x * y)2)* (tary Teaayxa 2 xy lew YY), 

((y * x2 * yo * xh) (gel eyeeeyee))) a 

(((y * x7 1)3)#(g@Pey se Fay Ten) ) Je, 

((y2)*(t" yr xa bays TED )S 

((y * x Lt hel egal # x) ¥( (ey eeeysa™"))) 9, 

(GG ey 

((x>)*(t" ya leyxa They) 

((x3)*(t! rey? erey) 4, 

(x5*t)F > 

Grapejelly2 

alb;j/c;|dyje/f}g]/h/ijJj]k |G 
0;/0;0;0/0}/0;0/0)0}]5]5 | 2:(As:J2) 
Oe) 0 Oe OP 20) Oe OO: | 2 BaD BAS ise 
0}3/0;0/0/0;/0}0/0/0]5 | As x Je 
0;/3)/0;0])/0]0;/0/0]0]| 0} 10 | 2:(As:J2) 


Progenitor of Grapejelly3 
Gee yt>:=Croupayt| ee yes ee ee ae ey et ee Pa 
Bee gr gece got ant —4 Ky o2 kK Vol kK ys KY 
t?, (t,(x7)), (t,(y7)), 
x3)* (tery : 

y)* (torr 
y * ye) ad bl Gg 
x * y)2)*(4 (ory - 

y* x2 * yl * xh) * (tery ae Tay Tee") Ve 
(y * x 1)3) (peepee leery )))f 


*k 


xa—leyxa layer "))j¢ 
’ 

haw Tayae°) yb 
) 


1 


xa—lxyxa—layxa )))¢ 
y] 


xo lxyxaleyxa ")))4 
’ 


’ 


2 -1 Shon si 
y *x Ley ley Le ed a (ceed ALKYL ye 


~teataeyee) yi 


’ 
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Gere)* > 


Grapejelly3 
alb;/c/|dje/lf}g/)h/ijsj|]k/G 
0;0;/0);0/0)0]0;0]0] 0] 5 | 2:(As:J2) 


Progenitor of Grapejelly4 


G<xy,t>:=Group<x,y,t] x1 , y®, (x * y7? * x)? ,, (x *y? * x7)? (yo * xt), (x *y? 


* 1 x 1\2 1 x Pook BK 
x Nae ce eae, Baars 


t?, (t,(x?)), (t,(y7)), 


1 


t 
x3) (Eee *y)))4, 


y1)¥(tleryPaeey)))b, 
(y * x7 1)2)* (gre 
y2)* (te ey 
( 


y * x7 1)8)*(¢(yeoryT 


‘eeayea")))e 
: 


#0? kY*D) ))d 
; 


‘eel +yee)) Je 
>) 


(po eery Peery DY) F 
2)#(E(Y I eeeyT era") 9 
(x* y)?)*ee 


2 


Law? xyxx) Aye 


y] 


so Pay "))) 


o) 


Grapejelly4 
alb/c;|dyje/f}g]/h/iJj]k |G 
0;0/0;0/0/0;/0}0/3/0]5 | As x Je 
0;/0;0;0)/0]0;/0/0}3]0} 10 | 2:(As:J2) 
0;0/0;/0/0;/0;0}0/3]8]5 | Je 
0;}3/0;/;0/0/0;/0]}0/0/0]5 | As x Je 
0/3);0;0])/0]0;/0/0} 010} 10 | 2:(As:J2) 
6/3/0;/0/0;/0;/0}0/0]0]5 | Je 


Progenitor of Grapejelly5 


G<x,y,t>:=Group<x,y,t| te oy Gar yrs x)? me 


* 


1 x 1 * ¥5 * 


Ey eet yey y nee 
t*, (t,(x?)), (t,(y7)), 
((x®)* (g(y?ee Ty? #27)) ya 
3) (yx teyxa—) xyxa—lxy) b 
((y?)*( 5 
* 1 x 1 x 1 x 1 « 5) «(¢(y2eaxy2)))c 
ee eT ere Sara a ye 
(yee et 
(((y * x7 1)3)#(¢(ery Pee Taye") ) Ne, 
Ce RU ean ap i ae ace a) 
((x?)* t(eryra Payee) )g 
(((x * y)2)* (te yee” ty) A 
(Gree ay 
((y)*(to rey eH )))I, 
(Get S 
Grapejelly5 
alb|c;}|dje/f}g}/h/)i f;j}]k |G 
0;3;/;0/0;0/;0;0/0/;0]0]5 | As x Jo 
0/3);0;0])/0]0;/0/0]0| 0} 10 | 2:(As:J2) 


Progenitor of Grapejelly6 


G<x y= Croup<ay, | yy? (ey ER ye Pay 


—1 x xT)? 
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* y Lg Ie 3 Ly seas Son ake taka are aA ea io <a aki, Ce aaa 

t?, (t,(x*)), (t,(y?)), 

((x®)* (t(eryre Payee) ) a 

((y2)* (4 euteere)))b 

((y3)*(tPeery™ leeay a) Vc, 

((y)* (tery #2 Ty?#2) yd 

(Gert eee 

(yt) *(to HD), 

((x)* (tery #2 any YY), 

(Ge yt yer) 

((y * x1) #(p(eryPeeey)) ye 

((x3)*(pePavee*a™)))9 

(egal ale 

Grapejelly6 

alb}ic|djej]f}|g/h]iJj}]k|G 
olololololololo]ols]5 | 2:(As:J2) 
ololojololo}olo}6)o| 2 | 35:(25:As) 
ololoj;ololojo}lo}ojo}2 | s43)x2 
20> 2) 08 05) 0) 0.20: 0.50) A | e2Pe(S43)-2) 
o}o;o;o/o}o}o}o}o]o}s | 2:(2:(8(4,3):2)) 


Progenitor of Grapejelly7 
CAs yi Croup ey te oy Gt Px) eye een ee) a eye 
ky 1 ny me x Lio 1 * y5 x 


t*, (t,(%?)), (t.(y?)), 


y * x1) # (purer 


Na taysa9) ya 
x) *(gePeure 49) 

(y * x71)2)* (p(y 
yf xch Kyo he od yl & yy e(E@Peyeay™) Vd 
y?)* (terry 
x 


2 ) * (tlororyT 


tee lxySxe)))c 
| 


) 
pee Tyee) ye 

) 
1 


, 


se~hayea*))) f 
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(((y * x 1)2)# (go? ee ee M9) )9 

((y2)¥ (ty ery eH) yh 

ES Py 

((x *y * x)*(gy?ae Taye ty) 

Gen S 

Grapejelly7 

alb}c}|djej]f}|g/h]iJfj}]k{|G 
0}/0/0/0}0/0]0/0}]6]0 | 2 | 3°:(29:A5) 
0}/0/0/0/0/0]0/4]0)|6| 4 | 2®:(S(4,3):2) 
0/0|/0/0]0]/0]0]4]0] 6] 8 | 2:(26:(S(4,3):2)) 


Progenitor of Grapejelly8 
Gee yt>:=Groupay te ys ay ee ey ey Ge PS as 
x Le ay mee: eae 1 * y5 * 
t?, (t,(x*)), (t,(y?)), 

ya h)¥ (tle eyre")) a 
y * yl saat gaecae 


) 
a x 1)3)4(¢@ ee" 
* 


* 


2xa—ley—! 


*a7")))b 


lea? xyea) ye 
>) 


2 


x°)* (ger? 


y tx tyr(et 


-1 


ee, 


cae aye ay) Vi 
p) 


x)e(e 


x*y* x)* (terry 


sa heyee*)) i 
o] 


lag 2xy—t 


(( 

(( 

(( 

(( 

(( 

((y *xcb ey A xcl ey 1 x)t (gory ee Pay) 
(( 

(( 

(( 

(( I) 
( 


Grapejelly8 
albic{|dije|]f}|g]h}]ijJlj]kI|G 
0;0;/0}0/0/0}0}0/7/0] 54 Jo 
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Progenitor of Grapejelly9 
Guy, t= Groupex tla yy ey ae, hy eg ee ey ey 


ky Ley ee Le a sees leis, ake Ry Ait aa aaa Gs aie act lc cane 

t?, (t,(x?)), (t(y?)), 

(aya), 

((y—1)¥ (gery Pee Py), 

(Ge eee) 

(0?) ee ))4, 

(((y * x—1)3)* (pe? ey Tae ay #2) ye 

((y * x2 * yt * x1} # (graces teeey ee) VF 

((x®)* (t(eryre Payee) )) 9 

(((y * x—1)2)* (pry Tae Tay ae) yh 

(Cy) (gery Pee Tey ee) VE 

((x *y * x)* (per ayee?ay 2) 5 

(x*t)F 

Grapejelly9 

alb/c;}|dyje/f}g]/h/ijJsj]k |G 
5/0/0/0)/0}/0/0/0)0]0] 5 | 2:(As:J2) 
0};3/0;/0/0/0;0]}0/0/0]5 | As x Je 
0/3);0/0/0]0;/0/0]0]| 0} 10 | 2:(As:J2) 
6/3};0/;0;0;0;0/0;0;/0)]5 | Je 


Progenitor of Grapejelly10 


Gay > Groups yt oy? . ey ae ey ae a Paty 
* 


1 * .-1)2 1* ,-l * 5 x 
x ye ook y x 


t?, (t,(x?)), (t(y?)), 
((x)*(ge*eure49)))@ 
((x*y* x)* (tee eyeeryee) yb 
(yer ))s 

(( xaxy 
(( 


y * x7} )2)* (p07 seey™'))) a 


((y * x1) # (gece tery ee) VF 
((x3)* (pee Taye Tyee 4y))) 9 

((x *y * x)* (Ey ee Tyee) YA 
(Cy) # (ge erre ) 

((y) Ree PD), 

(xB*t)k > 


Grapejelly10 
alb;jc/|djse/f h G 
0|;0);0/0}]0 0 Jo 


Progenitor of Grapejelly11 


G<x,y,t>:=Group<x,y,t| » eauee cae (7 ye x)? gl 


ae rye 1 x 1 * y5 * 


»x y 

t®, (t,(x?)), (t,(y)), 

x*y* x) * (ge eue?)) ya 

a ees mae 

p (yaar bey? 

(x * yr 
2 


Neeay tea !)) ye 
>) 


*e7")))E, 


< 

— 
* 

SP 


nee laytee))\d 
, 


x?) * (ty ALKY 
(y * x—1)3)* (p(y? aeayenleyee™))) F 


y2)*(te?aeryen Tyee) \9 


Axa bey} 


x5) * (4 ory” ear), 


y * x 1)2)#(¢@rure eure) ))9 
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Grapejelly11 
alb|c;}|dje|/f}|g}/h)i;|j}]k |G 
0;/0/0;/0]/0}0]0/0|0}| 4] 2 | 28:(2:As) 
4/0/0/0/0]}0;/0/0]0]0] 4 | 25:(24:A5) 
0/0/3/0/0]/0;/0/0]0/0/5 | As x Jo 
0/0}/3/0]/0]}0;/0/0|0] 0} 10 | 2:(As:Je) 

10/8/3/0]/0]/O0;/O0/0]0;0]5 | Jz 


Progenitor of Grapejelly12 


Gx yh =Group aye e's (ey Pe 5 Ger ye tae Pg 


*k 


xh yh)? gol ey le y5 Hy Ky y y*x*y 

t®, (t,(x?)), (t,(y7)), 

(((x * y)2)* (tay tae Pay #2)) ya 

(ner ayy, 

(yee ye, 

(Qi ee) e 

((x3)* (te Py leg Paya) e 

(yee), 

(COG) See a Ne 

((y * x2 * yl * x1) ¥(g(ePeyee ly) ) yh 

((y2)* (prune Teyerey™")) 

((y2)*(4@ey eee) 

(x5*t)* > 

Grapejelly12 

alb{jc{|d/ej]f}|g/h]ijf|j{|k |G 
0}0/0;/0]}0/0]0;/0]4)]4]4 | 26(S(4,3):2) 
0;0/0;/0/0}/0}0;0])4)4|6 | S(4,3)x2 
0/0/0/0}0}0}0]|0|4] 4] 8 | 2:(2%:(S(4,3):2)) 
6/3;0;0;/0;0;0;0;0/0)5 | Je 
6/6;0;0/;/0);0;0;0;0] 0} 10 | 2xJe 
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Progenitor of Grapejelly13 
G<x,y,t>:=Group<x,y,t] x1, y®, (x *y7? * x)? (x *y? *x?)?, (yD Fx), (x Fy? 


Ky Tey a Le a sees ness, aie Ry City aa aaa Ga a act lc came 
t*, (t,(x")), (t,(y)), 

((y2)* (tory laa leyxaleyer )))2, 

(((y * x71)3)# (Eee ey ae ")))e, 
((x2)# (gery Tee ey 42) Ye 

(( y * x7 1)2)#(E (yee Teyea” bayer l4y))) 
(yer), 

(Cy) FE ery te YE 

((x * y * x)*(t@?ee yee hy) 9, 
((x3)* (gy tery eee) 
(Gee ys 

(x #y * x)*(pePay ey be) 9 
Get)" > 


Grapejelly13 
alb}/c|dje|f}|g/h]iJj}]k{G 

0/0/0/0}0}0]0]0]0] 4] 2) 28:(2:A5) 
0/0|/0/0]/0}0]0]0]|0]| 4] 4 | 2°:(24:As) 


Progenitor of Grapejelly14 


G<x,y,t>:=Group<x,y,t| x10, y°, (x * yo? * x)? (x ty? * x?) (yt xT), (x *y? 
1 x i 


ye gee 


t®, (t,(x*)), (t,(y)), 
x * y * x)* (EY #2” Tyee )))a 
ae: 


shay ea)))e 


’ 


yt) * (tera ey 


gyro 


(( 
(( 
(( 
Cia es nae 
(( 
(( 
(( 


1 


1 
Py 
1 


xa lxyxaleyea ")))4 
9 


x * y)2)*(¢y satu Teeay™) ye 
3 
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(((y * x18) *(¢@ “eutmente)) he 

((y2)* (tery laceyxa2xy ber Dye, 

((y * xc bh # ym} ® ch yond & yy glory eT Hy 4x) 7 

(x5*t)* > 

Grapejelly14 

alb}/c|djej]f}|g/h]i|flj}]k{|G 
OY} 0) 0%) OF }:0) |, 07) Or |-0: | -0. |-4, | 22° 2(S(4,3)-2) 
0/0|/0/0;}0]0]0]0|4] 0] 6 | S(4,3)x2 
0}0/0}0;}0/0/0]0]4] 0] 8 | 2:(26:(S(4,3):2)) 
5/0) 02) 0), 03) Or. Oe | Ooo) 23) BDF Ae) 
AL 305 10-20% |). O. 20> 0] 0), 0.) 2) BEA) 
AN Ne | A | 308 | Oe Oe | 0-]30) “0. 0: | as] Bee Aa A) 


Progenitor of Grapejelly15 
G<x yi =Groupcay,t a yy ety tay ty te yey Fe Pay 
x Tot ag so pee 1 ap 1 * y5 * 


t?, (t,(x?)), (t(y?)), 


xo #(¢(eeu? 


x 


xa—ley-t 


le OY id 


1 It 


*LRKY*L xy 


y*x Des ley LS ag eo al (abe, 
1 


aD DY), 
v2) (eer 
(y * > ae) ea al cae 
x2 * yi * x1) #(pyeere 


+a? xy kx) ))4 
) 


2 1 


xo txye 


MO) 


tea tayse*))) Ff 


rs 


x2 ) *(_(yeory— s 


x * y)2)*(4ory 
y * x7 1)2)* (4 (at eyee 


1 


eo HHT) 


*aa tay tea t)))h 
) 


“*y))) 


y] 


xaxy 


suey) 5 


Grapejelly15 
alb|c;}|dje/f}g/h/)i fj }]k |G 
0;/0;0}/0/0};0/0/0]4]0]2 | S(4,3)x2 
0}3/0;0/0/0;/0]}0/0/0]5 | As x Je 
0/3)/0;0])/0]0;/0/0]0| 0} 10 | 2:(As:J2) 


Progenitor of Grapejelly16 
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Cex yt Group<xiytlar y's Ge 7 a) Ga ae ey a) Ge 


Hcl ey]? gol ey 1 XS Hy Hyd y KP Hy AB HY Hy FH y3 * XI 

t?, (t,(x”)), (t,(y7)), 

((y * a al Gl a a I Do 

((x3)* (tery Lag leyxa—leyxa "))/P, 

((x)*(gyrery Tee Tayee™®)) ye 

(x *y* x)* (te yee") 4 

((y—1)¥ (tery Pee Tye") ) Ne 

GQ ee) 

(Gee ye 

(( x * y)2)* (trae tyre?) 

(GAR yyy, 

((y * x2 * yo} * xh) (por Leaayxa 2ey 7 bea pays 

(Ge*Hh S 

Grapejelly16 

alb)/c}|djej]f}|g/h]iJj}]k|G 
0/0;0;0)0;0;0/0)5]7)]5 |] Je 
0};0);0/0/0)/0]}0/0]6]0}] 2 | S(4,3)x2 
0}/0/0/0/0/0]0/0]6)|0| 4 | 2®:(S(4,3):2) 
0;/0}/0/0/0/0]0/0}]6|0] 8 | 2:(2°:(S(4,3):2)) 
6/0|/0/0]/0]0]0]0]0] 0 | 2 | 3°:(2°:As) 


Progenitor of Grapejelly17 
Gxacy,b=—Group<xqytla yy? s(x ty tl? ety tray tO) 


572 


Hyde yoN)2 gol kyo h eS Ry Hyd yy HP Hy eB HY Hy HK y3 Hy oT 

t*, (t,(x")), (t,(y)), 

((y3)* (tery ee ay" #x) 2, 

((y *x Lx yl * yl * yl * x) FE ery Tey) ye (gee ay? 42?) ) yb 

(((y * x7 1)3) (ple? ay eeayee™!)) ye 

((x2)* (¢(e*y?eey))) 4 

(((x * y)2)* (iy aeeyT teeny?) * (4g (eey Lag layranleysa Ye, 

(((y * x7 1)2)#(E(eeey lee ayer)) fF 

((y)*(ee 9) 2, 

(Cy) #(gerery te eye) yh 

((x)* (teeny ee bayer?) VE 

((y * x1) *(po?eam Tey? #2?))* (ECoHy Lea leysaleyxa ya, 

(x5*t)k > 

Grapejelly17 

alb|c;}|dje/\f}|g}/h/)i fj}]k |G 
0;/0)/0;0)/0}0;0/0}5]|0] 5 | 2:(As:J2) 
3/0)/0/0;0/0;0]/0,0;0]5 | As x Ja 
3/0);0/0])/0]0;/0/0)]0] 0} 10 | 2:(As:J2) 


Progenitor of Grapejelly18 
G<xyi>=Groupagytia yy ety ta ety el ey te Py ay 
x Tota, ree Lio ap 1 * y5 > 


t?, (t,(x?)), (t(y?)), 


((y * x1) # (ge euee’)) 0 

((x3)* (g(eryre™ Teyerry™))) 

((x) (ge? aery eeu Tee) (gy Tey) Ne. 
((x*y* x) *(EoPaery leery bee) a 

((y mL) (t(U7 emey eae) yx (4 (eye teyeey—!)) Ve 
(GE Sree Ny, 
(gee), 

(((x * y)2)*(tPaeey leery bea ")) A 


573 
(x2) * (ge eyreere))# (peru Pee ay) 
((y * x2 * yt * x1) # (glee Tee Tay" ee) 9 


(x*t)* > 


’ 


Grapejelly18 
albi/c/|dje|f}g/hj]i jj |]k|]G 

OF )20:) 0.) 02 1/0.) 08) 02) sO" Oe | ae) 22s) OTP eA) 
Ge) 0) Oe] Oa Oe | 0.9) Oe) Oe Oe || (Or 0) Po? Ae) 


Progenitor of Grapejelly20 
G<xy,t>:=Group<x,y,t| x19, y®, (x * yo? * x)? (x *y? * x??? Gh tx?) , (x *y? 


Ky Lye es Lap IS agg Bg 3 agp See, age SE a Bag Ha oe 

t?, (t,(x*)), (t(y?)); 

((x®)* g(yxa fey 2) ¥(¢(y tee layer?) ya 

((y * yl y L*y-1l* y 1x x) * (tory lanl eyxaleyxo "D/P, 

— x2 xy*xx?))\e 

(Case aa es ba as Ge 

((y * x2 * y7! * x1) ¥(E(eteyee4y)) yd 

((x2)* tyr aery” bacay) #4 (aay? aary)) ye 

Cc ak ac i ia) 

(((y * x7 1)2)#(¢ (Perey eeey tee") )g 

(Qe ey) 

((x * y * x) *(goPrery 7) (glory Fae Taye) E 

((x)* (tory Leaeyea 2xy— bea )\)!, 

Genes 

Grapejelly20 

alb|c/dje/f}eg/h}]i ;j )/k |G 
ololojojolosolof2/o 2:(As:Jo) 
0/0/0}0}/0/0/0]0 | 2) 0} 10 | 2?:(As:Jo) 
2 AS) OO 108) OO (0. OF) Oe 2 | Bt (24 As) 


Progenitor of Grapejelly21 


ky aa cae « LO ay, RR aD Bag ger Et oe Sa ey ge ae se a Seal 5 

t*, (t,(%?)), (t.(y7)), 

((x)* (grey) yo, 

(x *y* x)* (te Tyee?) 

(((y * x 1)2)*(¢(ey Teaayxa 2 xy~ baa YY), 

(((x * y)2)*(goPeery eeey Pee) ye (p(yPeeey 7) a 

((y *x2*y-1 * x1) # (parley Pe) Ne 

(((y * x7 1)3)# (Eee eye tay) Ff 

((y * x 1 x y 1 * y-1 * y 1 x x) FEO te Pay ee Ty) (4 (ePayee2ay 7) V9 

((y3)* (tel 4y?#27)) yh 

((x)* (ge Taye?) 6 

((y2)*(t (ey temeyea Pay bee 3) ) (4 (gta Taye beyen1))) 7 

(xP*t)e s 

Grapejelly21 

alb/c;|dyje/f}g]/h/iJj]k |G 
0;0/0;0/0/0;/0}3/0/0]5 | As x Je 
0/;0);0;0])/0]0;/0/3]0| 0} 10 | 2:(As:J2) 
5/0/0/;0)/0}/0;0/0]0]0]5 | 2:(As:J2) 


Progenitor of Grapejelly22 
G<xy,t>:=Group<x,y,t| x'° ,y®, (x * yo? * x)? (x *y? * x??? oh * xl), (x *y? 


1 x 1 * 5 


x y » x y y x  5Yy y yY x" y x, 
t®, (t,(x)), (t,(y)), 
af -1 -1 241 -1 
y Ky 1x y 1x x 1 Se y 1x x) * (pu AYRE KYKL *y) #4 KO | KY KD Hy 


sa taya®) yb 


’ 


al 1 


( 
5) (¢(@Payen?ey7)) ec, 
( ADKY *0~"))) 4 


tly? erry 
(y * x—1)2)* (p(y aeey” lacey?) ) x (, (wryne Payee) ye 
y 1) ¥ (plore 


x3)* (¢(eeyre”? yee) ))9, 


) 
1 


xa—leyxa—leyxe YY), 


575 


((y * x1) # (graven) VA 

((x)*(tlero? ery) 6 

((x *y * x)*(Eyrray” beam Taye?) ) (4 et eyee hay) ) 5 

Gone s 

Grapejelly22 

alb;j/c;|dyje/f}g]/h/iJsj ]k |G 
0;/0;0;0)/0}0;0/0)5]0] 5 | 2:(As:J2) 
8|}/3)/0;/0;0/0;0)/0,0];0]5 | As x Ja 
8}3}0;0])/0]}0;0/0]0| 0} 10 | 2:(As:J2) 


Progenitor of Grapejelly23 
Gai yi =Girouparytl a Sy ety Pa Gey Fae ee tas ty 
x Ley Eye ao LR ap 1 * y5 * 
t, (t,(%?)), (t.(y?)), 
aie 
x * y * x) * (pee eyee 49), 
yl) ¥ (plore 
yeu 
(y * x 1)2)*(, (eee l+yerey")))e 


(( 
(( 
(( 
(( 
(( 
(((x * y)?)* 6" 
(( 
(( 
(( 
(( 
( 


*k 


KLEYRKL 2xy 1 


ae 


1 


xaxyxa 2%y lea ‘)yVe 
bs 


1 


xaxyxa2xy law “)y)4 
2: 


hee bayae?))¥ (¢(@ Payee?) VF 


x2)* pe Payee?) )) 9 
* 


y x2 * y7! * x1) ¥ (gy ey 


1 


*a~T+y)))h 


eye 
y2)* (4 (etepre leu) )¥ (gure leyee eye ly) ))9 


sa~ hay? ae)) i 
; 


o) 
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Grapejelly23 
alb|c/]dje/f}|g)/h}]}i;|j |k/G 
0/0)/0/0)0)0)0)0] 0) 3) 2 | 8°:(2°:A5) 
0/0/0/0]/0]0/0/0]0| 4 | 2 | PSL(4,3)x2 
7/O0/0/0}0/0]0/0;/0)0] 5] Je 


Progenitor of Grapejelly24 
Geax y,t>=Group<x,yt| 2° ys (xt y 7 xP ay re PG Fe ys ay 


Ky ce 2 anes 4 Lge LR yg ge ae ae ee gk Big Bat oe ee Sek 

t?, (t,(x*)), (t(y?)), 

((y2)# (4 ety e490 

((y * yl y l* yl * y 1x x) * (tery laa leyxaleyen Bis 

wx* “lygls Sux 

((y3)* (thor y"*2))) 

((x®)* (gy eeeyleeey?)) yd, 

((x2)* (pee yee yee") Je 

(ety Cer yi, 

(((y * x1)2)*(¢ (rw lea leyxaleyea "))* (¢ (ey Leaeyxa 2xy— lew YY), 

((y)* (tee yee hy) ) hr 

((x * y * x) * (gree Tae Taye 2) ye 

(Gear), 

Gort)? > 

Grapejelly24 

alb|c;}|dje/f}|g}/h/)ijfj}]k |G 
olojololojololojols|s5 | 2:(As:Ja) 
0'/0;/;3/0;0/0/0;);0/0]0]5 | As x Jo 
0/0)3;0])/0]0;/0/0]0]| 0} 10 | 2:(As:J2) 


Progenitor of Grapejelly25 


G<x,y,t>:=Group<x,y,t| x10, y®, (x *y7? * x)? (x Fy? * x?) (yt xT), (x *y? 
x 1 x y 12 


t*, (t,(%?)), (t(y?)), 


* 1 x 1 * y5 


x y 


x3)*(¢(@ Payee?) ))b 

x) * (pee yee” Tyee 
yl) #(geraven?y))) 4 
(y * x7 1)2) (EP ecey- 


ae a Bae Le 


i: 


’ 
1 1 


x2)*(t@ 
* 


(y * x }s)r(U 
1 x 


*y) ) * (ere 
*KEKY KL 


xa? xy kx) ) * (t (yxaxy 


1 


1 


+0 hy?x2)))c 
*))# (p27 Teyeeayee)) )e 


sot eyee”*)))9 


y x2 * a * x1) #(pyrery” tee aye) yh 
) 


y* x1) # (gure Teyee ayer l4y) )# (4 (ery? sary) ya 
? 


b} 


’ 


y] 


sat ayaa *))# (4 (we ayen*ay?)) i 
’ 


yol * xo) # yl & x) # (peewee Payee) 9 


Grapejelly25 
alb;/c/|dj/e/lf}g/)h/i sj ]k/G 
0/5 ]0 0}0/0/;/0]0] 0] 5 | 2:(As5:J2) 


Progenitor of Grapejelly26 
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Gxsc yt =Group<eiyt) a yyy ey ha) Ge ae ey a)? Gear 


* y Lay 3 ae Bott ay DP ae in Fg a ag Pg TR et ne Hse 
t?, (t,(x?)), (t,(y7)), 
y * yl * y 1 * y-l * y 1 x x)*(gy se eye?) ya 


1 


1 


x2)* (g(a leyee lay) f 


1 


y * 5 ae ee ca 
1 


y) * (t (yxxxy— 


x * y * x) * (tee yee” Tyre 


1 


xa—leyxa layer "Ye 
’ 


*u))*(gyeery))) 4 


saT haya) ))g 


d 


( 
( 
( 
( 
(y x2 Fy 1 * xh) (4 (ePeyen?ay 7) ye (4 (oryT 
( 
( 
( 
( 


1 


se haytea)))e 
9 


se tayee*))¥(g(ee ley ae) i 


Grapejelly26 

albj|c/djej]ffg/h]i jj G 
0/3;0};0);0)/0};0/0)0]5 | As x Jo 
0};3/0)/0/0]0]0{|0] 0] 10 | 2:(As:Jo) 
A | AD) 090 0] Oy) O09) | 0.2. || PSs OF As) 

Progenitor of Grapejelly27 

Gx yi>=Croupexys| a ys ee ea Pe a 

Fyolky 1)2 x Ley l# yd ty ty 4 yey 2 ey lt yd ty ty * 

t*, (t,(x7)), (t,(y7)), 

((y * x? * aes x7 !)* (pyreey lea Tyee) a 

((y 2)*(4( xr xyen? ey ~7))# (g(eteyee™ ley) ))b 

((x goal ee LY? *LXY) ye ; 

((y *x 1) # (gy Tee™ Tyee?) 

((y)*(t sysaeyen) (4 (C7 #YT len? 4yHe))e 

(((y * x1)2)# (gy eeey Meee) VF 

((x2)* (ge Pay” ee? aya) )* (4 (y?ee Ty? 2”) )\g 

((y * x2 * yl * x1) ¥ (Ee eyee)) yh 

(((y * x7 1)3)* (gory Txa—layxa—lxyxar DNS 

((y2)* (tleryre™ Tyee") ) (4 (Peay eeey bea") )5 

(2%) SS 

Grapejelly27 

alb|c{|djej]f}/g]/hj]i |j |k]|G 
0/0/0;/0}0/0/0]}0]4 | 6 | 2 | 2'6:(24:A5) 
0/0/0/0}0}0]0]4]0 | 9] 2 | 3°:(2°:As) 
0}0/0}/0}0/0/0]4]8 | 0] 2 | 2°:(2°:A5) 
0}0/0}0]0]/0/0] 4 | 10] 0] 2 | 5°:(2°:A5) 
4/2/0/0]/0]/0]0]0]0 | 0} 2 | 2'6:(24:As5) 
51/2/0/0/0}0/0/0]0 | 0] 2 | PSL(4,3)x2 
0}2/4/0}/0/0/0]0]0 | 0] 2 | 2°:(2°:A5) 
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Progenitor of Grapejelly28 


Gay > —Gioup<ayil as ys ey a, ety ta ra he tes Getty 
ky Tey a x eG 1 * y5 * 


t?, (t,(x?)), (t(y?)), 


x * y * x)*(perryee 49) ya 


eal 1 


satya?) ) (4 (2? 4yK 
y * ye ea 
x2)¥ (goer ley 24a) 


saxo") yb 
’ 


2 uk 


xa ley 


aye 


y % x2 # yod & yl) eg (eter tay) ye (E (yaa bay?aa?)) ye. 


1 


( 
( 
( 
( 
( 
(y # xc Ryd ech yd REM sa Pay hearty) yok (4 (yPxcry tee hear) f 
( 
( 
( 
( 


va bs alana tm) 
= 1 


5) «(40 
(x * y)2)F (gre eye layer y) (Eee ay?ee7)) V8 
( 


sa~taysa*)) yh 
>) 


’ 


y * x7 1)3)#((eteyee 49) )) 9 


o] 
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Grapejelly28 
alb|c/dje/|f}eg/h}]i ;j)k |G 
0;0;0;0;0/0;)3/)0;,0) 0 As x Je 
0};0/0)/0/0])0}]3{,0]0] 0} 10 | 2:(As5:J2) 
0/0/0/0]/0}0}4]0/0 | 4] 2 | 26:(24:A5) 


Progenitor of Grapejelly31 
Cet y= Gromp cay tae yr y Gey RN pea) ye at eee 
ky ci 2 is x Lge 1 * ¥5 * 


t°, (t,(x*)), (t(y7)), 


x * y * x) *(petryre 49) a 


y. 


1 


y)* (ty ee” Tyee?) )* (Ee? aU 
y * x1)2)* (gore 


x2)* (g(a ley 24a)))d 


seayxo™")))b 
’ 


2 1 


xo beye 


#7") Je 

’ 

y* x2 * yi * x1) #(p(eteyee ly) )# (Eee 4y?a2?)) Ve 
y*x Ley ley LF Le xy*(t@ 
ys yer ™))9, 
x°)* (gy ee aye?) yh 


’ 


al 1,,—1 


xa? xy lee *y))*(gyPaeey seey” tae ))) Ff 


o] 


x * y)2)F (gre ley” Tyee ly) (4 Pee ey2e?)) V8 


y* x7 1)3)*(¢(eteyee 
k 


’ 
tT 


*y)))J 


y] 
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Grapejelly31 
alb{|c/|dje/f}eg/h |iJsj | k]G 
0;0;0}0/0/0]3]10)0);/0/2) As x Je 
0;0/0}5/0)/0]}0;/0 | 0) 0] 2 | 2:(As:J2) 


Progenitor of Grapejelly32 


Geax yi SC roup<eyt x yg eyo a eye tary gy Fe ey 
oe Sy SE gO ee —4 * yo 2 * —lx* y3 * * 
5, (t,(x?)), (t,(y?)), 

Ky Diag ley aie 1 x)*(g eee 


x) *(+( Yo Neyae” ayee THU) ))E 


iL 


sa? aye) (¢(Ure *y*)) a 
y * yo 1)3)#(¢(e? xy eeeyea™!)) ye. 

a * y)2)*(¢ (ery 
y * yl #(t(eryra™ txyxcxy™")))e 


—2 


soayea”")) (4 (yal ey *07")))4, 


y * x2 * y-l * xh) *(p(y?ae ay? x0?) F 
(y * x7 1)3)* (gyre 
y *x2* yl * x1) (gy ee Ty) 


1 


sy?) )*(p@?ay ae Pay h#2)))9 


’ 


* Leysex Layee *))#(p@?ayT becayxe)) 6 
’ 


1 


Sys (plete so NeyPae) Vi 


Grapejelly32 
alb}/c|dje|f}|g/h]ijJj}]}k{G 
OP (OQ) 0 0) 2M Oe) 0: 55.) BP D4 As) 


Progenitor of Grapejelly33 
Gxxuy,t>:=Group<x, yt ys yt ee et eg ty ae ey 


xy be 6p ae a LO Ag 2 age 2g SE agent ain alo Gaus A ced 
t, (t,(x*)), (ty), 
(y *x Loss ley Ley 1 yy *(p(eryee aye) a 


((y #22 yd xB) {orey eevee 8) (Eee Hane) 


(Ger gener ores 
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—2 2 2 -1 -1 
x * y * x)*(t@ AYRE )y* gy KEKYRL bKYRE ye: 


x3)* ((@?ayra?ay)) ye 
year 


( 

( 

( 

(x)*(t@ e497) 9, 
( 

( 

( 


o] 


hea Taye ®))# (¢(y lee layee®))) f 


o) 


yey x)*(to™ ; 


ADKY sexy!) )#(p(etayre iy) ) yh 
(y * x7 1)2)#(¢ (Pray leery bea") Vi 
’ 
x2 


’ 


* yl * x1) # (gree Teen” ley) #(¢ (eeu se ayF ex) Vi 


Grapejelly33 
albijc/|dije/f}|g]h}]iJj]k{/|G 
10/}/0;5/0]/0;/0/0/0]0/ 0] 2 | 2:(As:J2) 


Progenitor of Grapejelly34 
Gxxyte—Group<xytla ay’ ty Pex yay te Ply tx TP ey 
x Le os Be eae LK 1 * y5 


t*, (t,(%?)), (t(y?)), 


y2)* (ty te yee) ya 
* 


* 


y xX; 


y x2 * ia * x1} #(¢(erwPerey)))b 


y * REECE YE: 
y* x—1)2)*(p(ateyee #9) ))d 


y] 


x2) ¥(p(yee Teyee yee ley) #4) e 


2 ¥(¢(yrae i ayea™ hay) ) 


M< 


o) 


y*xclty ley ley ls x)*(gy?aeeyee aya") )g 


aye p(eeyre Taysry™!)))h 


* 


’ 
a 


y*x 1 * y 1* y-l * y 1 * x)*t* (p(y ae layer 


’ 
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Grapejelly34 
alb}c|dje|\f}|g/h]iJj}]}k{|G 
0/0/6/0]}0}0]0]0]0]| 0 | 2 | 3°:(2°:As) 


Progenitor of Grapejelly36 
Géxuy,t>SGroup<xy tly ety Pa) ety ys ye Py ety 


ky Ley Eye 


Die Ri eats i. —4 * yo2 * —lx* y3 * * 
2 * ,—l * ,—-1)\x* —legayleaxyt a 
Be Reig Ph ser aE (GS eed SBOAU SB 


(y * x1)3)* (gore 
y2)* (tose leyee'4y)) Je 


nea tay? aa) yd 
; 


x2 *E*(p(yPea ay TKD YY), 
y xt) *(¢ xo ley? xx? yr, 
x3)*(¢(@4y7 tea? ae) 


1 


x)* (tary? sty) ) ee *L REE INN, 


x3)* (te xxl eyo “#U) EDF 


Grapejelly36 
alb |ci/dije/f}/g]/hfisj | k/1]G 
4/8 |0/0/0|0/0]0)0]0/] 0) 2 | 2°:(2°:As5) 
4}/10/0/0/0]/0/0]0)0]0/] 0) 2 | 5°:(2°:A5) 


Progenitor of Grapejelly37 

G<x,y,t>:=Group<x,y,t| x10 , y® ; (x * yr? * x)? ; (x * a * x?)? ; (yt * 5 aes by ' (x * y? 

ne ae —4 Ky 2 ey le yd #y * 
*, (t(%?)), (t.(y7)), 

ne x 1) * (47 Lagay teeey™?) yo 


((x3 )* t( x xy lea? xy ~hea)) Yb 


* 
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x) F (Ete Py ee M49) Je 


o) 


x * y * x)*(poryre eysary™")))d 


yl )¥(t(eteyre 49) ))e, 
y) (gras eure ly) f 


(( 
(( 
(( 
(( 
(((y * x7)? 
(( 
(( 
(( 
(( 
( 


o) 


heel eyse?)))g 


x * y)2)*(4 (ory 7 
2 


x2)* ty spkyeg aye) Ve. 
* 


xo —lxyxaaleyxa ")))h 
b) 


y x2 * yi * x1) ¥ (Ey acry” leery tee) 5 
’ 


y * x7 1)3)* (p(y ee Payee") )k 


v) 


Grapejelly37 
albjc{|djej]f{|g/hjij;j{}k |1{/G 
0;/0;/0/0}/0]/0;0/0)0)4 2 | 29:25: Ac 
0/0/0/0;/0]/0/0]0|0]| 4) 10 | 2 | 5°:(2°:A5) 
Bh VO: Oe Wee | 0 0) 05/08 |. OB IS 


Progenitor of Grapejelly38 
Cxxy,t = Group<aytl a 575. (ey Pe 5 Gey ey 8 he TP ety 


Ky Tey a pa Le a ses ee, ake ME Cicily A aaa Gas aie ac cle cane 
t*, (t,0*)), (t(y")), 

y2)¥ (gr ee aye 9))y a 

y Exch ech & cd yo & x) H (p(y eee tera) Vb 


a, Re ee 
(a7 Ay hex ayee) ye. 


x5 #5 ey Teena )))S 


<1 
w 
Ww WH 
* 
i 


1 


y * a a ae so txyxa*)) ye 


x)R(Kom sD ))8, 


x*y* x)*(t@rrrr” 


yl) * (pyre eyeelayea”t4y)) yi 
1 
) 


*0~ Tyee) )\h 


y) 


’ 


yer ys 
(y * x7 1)2)#(¢(ePeyre? ay) 


legayxar aay leg 


(( 
(( 
(( 
(( 
(( 
((x3)* t(2 tayreryre))) f 
(( 
(( 
(( 
(( 
(( 
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Gert)? > 


Grapejelly38 
alb|c{|dje/f{|g/hj]i;j}/k{/1/G 
4}/0/0/0]/0/0/0]0]0]0/]0| 4 | 2%:(S(4,3):2) 
4}0/0/0]0]0/0/0]0]0] 0] 8 | 2:(28:(S(4,3):2)) 
6|4/4]/4]/0]/0/0]0]0]0/0 | 2 | 2%6:(24:As) 
0/8/3/5/0/0/0]/0;/0]|0]0]| 5) As x Je 


Progenitor of Grapejelly39 
G<xy,t>:=Group<x,y,t| x'° , y®, (x * yo? * x)? (x *y? * x??? oh tx?) , (x *y? 


* TL ok a2 1 x 1 * ¥5 >* 


x y x y 


t?, (t,(x*)), (t,(y7)), 
(x * y)2)*(tlery #27 Ty?) ) a 


x2)*(g(yee ty 7))) 


’ 


2 


sao") )Ye, 


Grapejelly39 
alb;jc/|dyje/f/g {hi j |G 
0/0/;0;0]0/0/3)0]10)] 5) Jo 


Progenitor of Grapejelly41 
G<x,y,t>:=Group<x,y,t] x"° ,y®, (x * yy? *x)?, (x *y? #7), (yh ext), (x Fy? 
ky 1 x y oF 


t, (t,(%?)), (t.(y7)), 


Lasse 1 * y5 


x y 
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(Gar ee) 

((x)* (to leg heya?) (¢" xD Mayen bey) 

((y * x1) ¥ (Ey eceyee! syxa™")))e. 

(((y * x 1)2)* (gery Pee Py) 4 

((x2)*(g(yre” Taye syne lay) ) ye 

(x*t)f > 

Grapejelly41 

Be |) Dee ee Ne? | Gk OG 
0;0;0;0]6 |5 | Je 
0;0;0;0)6 | 10 | 2xJe 
0|0|6]0] 10) 2 | 3°:(2°:As) 


Progenitor of Grapejelly42 
G<xy,t>:=Group<x,y,t| x! ,y®, (x * yo? * x)? (x *y? * x7)? Goth * xl), (x *y? 


ky Lty 1)2 x ley Le yd ty yd y Hy 2H y Lyd HY Hy Kyo Fy 1 
t, (t,(x?)), (t,(y*)), 

(y * =1\8 y¥(t (y OME RRS) VO 

y - * yt * x1) (4 (eryee Paya) yx (p(y eeey eeey!)))d 

x2)* (prey lee Pay 42) 0, 


x * y)2)*(tyreaye eam Taye?) ye (4 (way? aarny)) 


( 
( 
( 
( 
(y)*(t@?*e#yee 49) )e 
( 
( 
( 
( 
( 


’ 
1 


x * y * x)F(g err” sa? aye) \f 


x) *(E(ereyre 4y) )#(_(GPacayeelayea™!))) 9 


o] 


x3)* (ger 


y * x1) #(geeepre 49) + (gerrT 


saT tay? aa))\h 
, 
nee laySee) yi 


2 


x5) ¥ (g(r ey?a2?)) 5 


587 


Grapejelly42 
alb}/c|dje|f}|g/h]iJj}]k{G 
OO oe || as 26") FN ON Be |p 
8|}4/0/0]}0]0/0]0]0] 0} 2 | 29:(2°:As) 
8/4]/0/0]/0}0]0]0]0] 0] 4 | 2°:(2°:As) 


Progenitor of Grapejelly43 
Gx y,to=Groupexyt| 2° yy (xy oa arty re PG Fey ey 


Ky ce 2 anes 4 Lig LR Ot yg ae ae ee Ek Big! Bae ae ee Sa 
t?, (t,(x”)), (t,(y7)), 

(92) Dye 

((x®)* (gy ay lea *y)))b. 

((x3)*(p Peay 2428) ) (gly ae Tyee) ye 
((x3)*(porory eo ayer) 

((x)* (te ye?) ) (yee 49) Ne, 

(x * y * x)*(ty ery wey?) (¢(eteyre Tay) f 
((y—")*(t@ry lao Leykar leykar YY), 

(Cy) * (te eyeeeyee)) yh 
Ce ee era), 
(((x* y)PYH OP eve wales te yy, 
(*t)P > 


Grapejelly43 
alb jc/dje/f}|g]|h}]ijJj]k |G 

3/5 /0;0]/0)/0/0/0/0)0/5 | As x Je 
3/10/;0/0/0/0/0]/0/0] 0] 10 | 2:(As:J2) 


Progenitor of Grapejelly44 
G<xy,t>:=Group<x,y,t| x19, y®, (x * yo? * x)? (x *y? * x??? Goh xl), (x *y? 
x Ly pane Le ay 1 * y5 * 


t?, (t,(x?)), (t(y?)), 


t 
((x2)* (g(e*eyne ly) )# (g(Veceyea leyea*)))a 


k 


o] 
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(y * x 1)3) (gee Deyee?) )¥((ureey sel eyee2)) 5 


y2)* (tlyseey” ee aye), 


di 1 


yh ee a gl gt x)*(tor way sexy?) )#((@P Hy 


wnnyea)))d 

x°)*(¢(eruee aye) ye, 
* ERY RENN E 

(y * x7 1)2)# (EY Teeey eee) ) (Pee ay? #2") ) 9. 


1 Al, 


yl) # (pyre 
y) teem) #4, 


(y * x 1)2)* (gy Tae Tyee) (g(eeey 7) VI 


07") (¢ oT sa teyPex))\h 


’ 


( 
( 
( 
( 
(y x2 *y-1* x1) ¥ (parry 
( 
( 
( 
( 


o) 


Grapejelly44 
alb|c/|dje/f}|g/h)i;|j}]k |G 
3/0/0;/0/0;/0;/0}0/0;/0]5 | Je 
3}/0/0;/0/0/0;0}0/0]0} 10 | 2xJe 
6 | 3.4] 0°) 0} 0) 0>}-0.)-O: | 0) 4 28 S(4.3):9) 


Progenitor of Grapejelly45 


Gay Group<a tla gy 5 ey ae ey ey Gt a Py ety 
* 


1 x 1)\2 Los S DR eto Gare, 
x ae na y x 


t?, (to(8*)), (to(y*)), 
(y * yee el al rca a 
x *y * x)* (tu 


ae Say See) # (4 eee eeu 7) ) ya 
>) 


leaxy—t 


sony!) )# (Elway aeay)))b 


~ hae Pay laa) ) (4 (@?ay i eeayee')) ye 
) 


1 


wy, 


1 


*y))¥(g(y?ae tay an?) yf 


1 iL 


xEKY se) ye (gerry! 


ser oeuee )\\ a. 


Peay!) yh 
; 


lexyxa xy + 


x2)* (4 (ery *x Yy*t), 


y * y2 * yo * x1 #(g(eteye ly) (gee 


( 
( 
( 
( 
(x3)* (ty e491) ) * (g(a tape” 
( 
( 
( 
( 
( 


+x? xy kx) ) )j , 


Grapejelly45 
albijc|d/ie/f|g]h}i G 
0/0/0/0]0/0]0)]0 29:(25:As) 
0}0/0]/0)0,0/0]0 2°:(2°: Ac) 


Progenitor of Grapejelly46 


Gee yt>:=Group<xy,t| xO yy? s (x yr * x? 


* 


1 * .-1)2 1 * ,-l * 5 x 
x ae eee y x 


3) py tee eye) ye 


’ 


x)* (tery Pee Pay) Je 


1 aE 


xo lxyxaleyea 


Lew? xy) ng 
>) 


y * x 1)2) 8 (ge Pay ee? aeyee) 4 (g(y Tae Taye 8) VE 


( 
(x * y)2)* (terre Peyre) )* (gle Payee?) 9 


(( 
(( 
(( 
(( 
(( 
((y * x1) #(g@rey eeeyee 1) )¥ (gece) F 
(( 
(( 
(( 
(( 
( 


’ 


t 
Jet 

2\x* (a? ly —2y4,-1 ) -1 -1 —2 b 
ye (terry aU RY KD (ty KUKY KORY 1yye 
y*( 
) 


))* (py? xe May? 4a?) 9 


o) 
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Grapejelly46 
h 


G 
2°:(S(4,3)2) 
S(4,3) x2 
2:(2°:(S(4,3):2)) 
As xX Jo 

10 | 2:(As5:J2) 

5 | Je 


fo) 
= 


STOO Of DD 
STO oO oO Ale 
OS (O98 08" LOO. 
SS PO 29 SO AS Os 
O26 17 Or OS 
o> <=> > o> o> 
So 0 Oo CO Coa 
OS) 31S. Or °O. iO (OS 
o on BRI KF 


0 
0 
0 
0 
0 
0 


ee ee ee) 


10 


Progenitor of Grapejelly47 
Gx y= Croup <xy,t| a y's Gary ok) Geyer Fee ye Pe ey 
Ky do oy is x LO ag: 1 * ¥5 >* 


t?, (t,(x*)), (t(y7)), 


Y XY 


-1,,—-1 


(x * y)2)* (tere? rny)) * (4 AL *y~")))a 
x2)* (glee Peay) VB. 
y* x2 * yt * xh) (g(eraye 


y * x 1)F (per 


ul 1 


xa ey 3 
, 

he TayPan) (5 (yeeeyT leery) )d 
? 


B)#(g(Y Tee THY") #(E(@Payea?ay*)) ye 


(( 
(( 
(( 
(( 
(( 
(Gio 
(( 
(( 
(( 
(( 
( 


~* 


) 
1 


xx? xyk@) yf 


1 al 


x * y * x) *( (ry eaKyrn Ay 


y—})*(t(@ryee” tayecay)) (g(a Taya) A 


xx Dye (pore 49) 9. 


(y * x1)2)4(¢ ee eT 
1 


nee) 


y3)F (tere satya) ) et) 9 
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Grapejelly47 
h 


G 

28:(2:As) 
2°:(S(4,3):2) 
2:(2°:(S(4,3):2)) 
8(4,3) x2 
2°:( 97 Ke) 
2°:(2°:As) 


fo) 
=n 


ao OG Oo O/m 
COO OD OFF 
oo OoOUlUlUCOOUCUCUCOCUCUCOULCOSY CA 
Or Os -O -@ OS: +O 
fe) 
Oy 3S. {Ch VRE CS 609 
O24 OO iO 2S 2 
oN DD CO fF WY] HF 


0 
0 
0 
0 
0 
0 


SF Fk oO oO GO OG 
ee ene) 


10 


Progenitor of Grapejelly48 
Gex,y,t>=Group<x.yt] x yyy (ety 7 Fa) ey FSP ey ay 


* 


1 x 1)\2 e 1% <5 
x ae ae y x 


t?, (t,(x*)), (t(y7)), 


y3)* (tye *xY #0") Ja, 
* 


y 


-2 
y *x 1 x y 1 * y-l * y 1 x x) *(¢ (eevee ayia) Vb. 
y * x1)2)*(¢ re” 
x°)* ((eayPeeey) (EY 
y * y2 x ee * ye hal Gc 
y?)* tetera ly) )f 


‘ey ?))*(¢@Payee*ay™)) ye 


o) 


ee ie) 
; 
2 1 


so Pay!) * (4 (ary xa—lxy3 xx) ))e 


y] 
-1 


Ce a acetate) adda) 
3 


ys 


x * y * x)* (per eyee 4y) )#(Eerey lee lyre 


(y * x1)2)*(pory 


1 


xxl xyxa—leyxa Ne 
, 
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Grapejelly48 
alb|/c}|dje/f}|g/h]ijfj }|k |G 
0/0/0}/0]0/0]0}0}8]4]2 | S(4,3)x2 
0/0/0/0}0}0/0/0}8]4)] 4 | 2:(8(4,3):2) 
0/0/0/0}0]/0]}0|0|8] 4] 8 | 2:(2%:(S(4,3):2)) 
9/6/0}/0]/0/0]/0;0]0/0]5 | As x Jo 
9/6/0}0]0/0]0|0}0] 0] 10 | 2:(As5:J2) 
6511-03) OF O02] 02105) 0s.) 0h. BP Deas) 
61/6}4/0]/0]}0/0/0]|0/0/2 | PSL(4,3)x2 


Progenitor of Grapejelly49 
G<uyi>—Croup<x yt] ay ety Pa ety ya yt xe ety 
Ban ENS Se RT ge a —4 * yo2 * —lx* y3 * * 


t, (t,(%?)), (t.(y7)), 


t 
y2)¥ (ty ee I) (EC xt eye 


(( yy, 

((y—1)# (4 terete) ) (t (ery? KEKY yy, 

(((y * x7 1)3) (EP eory- Teaxy xa "))* (t ty Paarayteeay tea t)))e. 
((y * yl * y 1 * y-l * y 1 x x)*(teryre Pure) )) a 
((y * x2 * ae * x1) # (grace tery ee), 
((y3)* (terry ee ye) ye) F 

((x®)* (gy ee ey#2"))) 9 

(ie * y * x) *(gePrure*4y) )#(g(yerey lee Taye 2) yh 
((x3)*(t(@ Payee?) ) ye, 

(( y * x7 1)3)#(¢ (ery? acay)) #(p(@Payenay™?)))9 
Gorter 


Grapejelly49 
alb |c/d/ie{f}eg/h{|isj  )/k/G 
0 0;0)/0/0/0/0]5] 0) 5 | 2:(Ag:J2) 
0};0 |0/0/0/0/0]5/]0] 4) 2) PSL(4,3)x2 
2/}10};0/0/0/0/0/0/0]0) 2 | S(4,3)x2 
2/10}/0/0/0)/0/0]0]0] 0] 4 | 28:(S(4,3):2) 
2/10/0)/0]0/0/0]0]0| 0) 8 J 2:(2%:(S(4,3):2)) 
3/6 |0/4]/0/0/0]0]0] 0 | 2 | 2°:(2°:As) 
Progenitor of Grapejelly50 
G<x,y,t>:=Group<x,y,t| x29 , y® , (x *y~? * x)?,, («x *y : 
Hcl ey d)2 gol ey 1 XS Hy Hyd y Ky? Hy eB HY Hy KY 
t, (t,(x7)), (t,(y7)), 
((x2)*(¢(@?#yee")) ya 
((y2)* (g@?ay Tee P ay 4x) ) (g(a Teeny?) Yd 
((y3)*(¢@ #2 #942") 
((x®)¥t*(t@apee*)) ad, 
((x)* (tery ey) Je 
((y * x1) # (gery leery) ¥(gePeeer)))F 
((x)* (te Lan —leyxaleysn ‘Dy * (por xeay? 4a") 9, 
((y-1)¥ (tee se?ayee))\h 
(((y * x 1)2)# (ge ey Mee? ayee) )¥ (g(y Pe Payee 9) VE 
(((x * y)2)* (terre Payee) )# (gle Payee?) 9 
(x5*t)* > 
Grapejelly50 
alb/c/|djelf}g/)h/ijs|j|]k/G 
5}0/0/0]/0]}0;/0/0]0] 0} 2 | 2:(A5:J2) 
0;0;/3;/0/0/0;0}0/0,0}]2] As x Je 
6/0;3/0;0;/0/0/0/0/0)2 | Je 


Progenitor of Grapejelly51 
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* 


1 x 1)\2 Lax 1% <5 * 
x age oa y x 


t?, (t,(x?)), (t,(y?)), 
(x * y)2)*(gery?orn) (gee 49") 


yY xX ;Y 


x2)* (lee Pee Pay) 


1 1 


y* x2 * yt * x) Fe (peu xa ey 
y * x )# (grr 
B)#(g (GT ee Tey") #(E(@Payea?ay*)) ye 
x)*(te re 
x * y * x)* (tory 
y 1) ¥(pleayne leyrray) )#(E(yPee bay Pee!) yh 
Gy actA 
ysyruter™ 


ie 


so hayPee) (gy eeey” leery )))d 


~* 


’ 
aE 


a kY kD) ))f : 


d 1 


KLKYRL 2xy 


so!) e(goee#97)) 9, 


’ 


heey) ee hay) 8 
, 


sa eyhen) ety) 


Grapejelly51 
alb;/c/|djelf}g/)h/i sj |]k/G 
0;};5/0)/0/0])0]0;/0]0] 0 | 2 | 2:(As5:J2) 


Progenitor of Grapejelly54 

G<x,y,t>:=Group<x,y,t| x10 ; y® ‘ (x * aed * x)? , (x * y? * x°)7 , (yt * ae hy , (x * y? 
x Lea ee: Ey 1 * y5 > 
t?, (t,(%?)), (t(y?)), 


(y * yea ea ae 


*k 


*ae tay #e~!)))a 
; 


1 


#2) ye. 


Hee wyPee)) Je 
) 


y x2 * yi * xh) (ge Teyeeeyee) (go eyecayer)) Ff 


1 


2\%* (4 (ax arxyxx 2xy } 
y2)* (tory y y 


ae 


1 1 


*o*KY 


+0) #4), 


(( 

(( 

(( 

(( 

((x2)* (try 
Rea 

(( 

(( 

(( 


3)* t(2 Pay sa? yee) )) i 


<< 


’ 


(x2) # (ge?ee Tyee Tay) (et eyre hey) 3 


Gent)? > 


Grapejelly54 
alb/|c}|d/je|]fjf|g/h]i G 
0/0;/0;0)/0/0/]3 As x Jo 


Progenitor of Grapejelly55 
G<xyt>:—Group<xyt| xo. ys et yt xl? YC 
ky Le a ie x a: 1 * y5 x 


t?, (t,(%?)), (t.(y7)), 


x0 ) * (peru? ary) ) * (t (a4 xyxa— 
* 


“#y)))a 


? 
x *¥y * x) *(E@Pseryee Tyre") 


x3)* (¢(weyee™ beyecay™) (gy Tee Ty") Jc 


et x1) #(pPecey™ leey™ 4a) 
’ 


yl) (g ee ty) (gery ae Tey Tee) Ne 


2 1 


xa heya 


yx yayeely 


—layxaxy xyt 
x2) *(t@ yraxy #)\#(,@ y 
* 


sal sySee)) yh 
? 
y * x2 *& y-l * x1) ¥ (pyr y?ae?)) i 

a7 


xa *Yy*x7) ) * (poryre™ hayecey! ) ) )J 
’ 


*y))*(g(y?ae” layer l4y))) 9 
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Grapejelly55 
albic{|dije/f}|g]h}]ijJj]k{|G 
5 0/0/0]/0/0/0/0] 0] 5 | 5°:(24:As5) 
Progenitor of Grapejelly56 
Géxuyt>SGroup<xy tla ys ety tay ety ys ye Pe ety 
* y Ley Pes ae ity cake, ke RE, SS Sa ls ae lee cele Cau, iru ae 
t°, (t,(x*)), (t.(y*)), 
((y *x 1 * y 1* y-l * y 1 * x)*(t Yee HY) a 
((x®)* p(y ae Payee?) yb 
((x®)* to Pee Tye?) ) (pF eueeey 7)))e 
((y * x1) ¥(E(yreryT tee ayee?) 0 
((y—1)* (to? eee Dewey 42") )* (4 (y? away leery #2!) ye 
((y)* g(yPaetey?e2?))) Ff 
(((y * x 1)2)# (EY Tee Py ety) ) (ECPI eyPHe?) Vg 
(Gy Ce yy, 
((x2)* (gy eeey ray") iE, 
((y * y2 x yo * x1) # (py eee Taye) ) (E(w tanya bey) 
("4)* > 
Grapejelly56 
alb|c/|dje|{f}|g)/h}{|i;|j}k/G 
ololololololo/slols 2:(As:Jo) 


Progenitor of Grapejelly57 


G<xy,t>:=Group<x,y,t] x1 , y®, (x *y7? *x)?,, (x *y? *x?)?, (yo * xt), (x *y? 


1 x 1 


, x 


yy 


» (t,(x")), (t,(y7)), 


y 


x 


* y2 kyl x 1)*,@ 


* yd 


=1 1 


LEY xaxy! 


(y * x7 1)2)# (Eee ay Pa") Yd 


2x ley 


1 


)y* (pray heey 


ey 


1 


aE Nee 
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id Ce A 


lea? xy) ))g 


x?)* t(eeyen*ey?))#(¢(e Py 
k 


(y * x7 1)3)*E*(t(yee ty) Ve 


y2)* (te Pay se? aye) 5 


(( 
(( 
(( 
((y x2 * ad * x1) # (pera Teeeyee")))h 
(( 
(( 
( 


Grapejelly57 
alb}c|dje|f}|g/h]iJfj}]}k{|G 

0/0/0/0]/0]0]0]0]2]0] 5 | 5°:(24:As) 
81/0/0/4/0/0/0/0]0/ 0] 5 | 55:(24:As) 


Progenitor of Grapejelly58 

Gey to —Croupsiy.t| Rey? sae ae es 2 Ge ge ee Got ge EP: oe ty 
ky Le 3 ee Ly: 1 * y5 x 
t?, (t,(x?)), (t,(y?)), 


(y * x Ge: 


y xX"; 


2xa—ley—! 


*a7!)))a 


1 


#2) yc. 


x2)¥ (ery lee aya) )e 
* 


y x2 * yt * xh) (g eT ayer yee) ) (5 (eT eyecayen) )) f 


’ 


1 


aN glory” Roxy 2xy—! 


*e")))9, 


1 


y*x Ley ley Ley 1 x)F (pram 


1 


sony” tee") #y)h 
’ 


#0? ky kD) yi 
) 


1 


( 
5) #(¢(y?ee” bayeo” *y))¥(¢(eteyerbay)) 3 
k 


Grapejelly58 
alb|c;}|dje/f}g}/h)i f|j}]k |G 
0/0/0/0]/0;/0/0/0}3/0]5 | As x Je 
0/0/0/0]}0/0/0/0] 3] 0} 10 | 2:(As5:Je) 
1s | 0502s) SOs | ZA fA O88 OPS Ore Ae | 
Of 0 024 202) OOF O° pe Oe | A | 8S aBy.2) 
0/0/0/0/0/0/4/0;/0/0)/6 | S(4,3)x2 
0/0/0/0]}0]0]4]/0;0]0] 8 | 2:(28:(S(4,3):2)) 

10/0/8;/3]/0/O0;O0;/O0]O0}0]5 | Jy 
10/0}8;/3]0]/0;/0/0]0]0| 10] 2xJ, 
6/0/0/4]/0/0/0/0/0/0/2 | PSL(4,3)x2 
Progenitor of Grapejelly59 
G2iyt=:=Group<x yt] ey? ety * ary ery ey a 
Hcl yl)2 gol ty lt yd ty ty 4d yy Hy 2 Fy 1 yd ty *y Hyd * 
t, (t,(x?)), (t,(y)), 
*(t( wey? xarxy) )* (¢(e**yse7sy)))a 


x”) 
* 


eye acxyxaleyxaxy “Ye (EY 


y —1 #(¢(y *L 
y)* (te rere?) )F 
y *y tae (tv? xa leyer 


x2 ) * (te +yreryee) )* (tery 
*k 


set x)* (+? ALKYRE teyea")))b 
a ea ae) 


Ky ae (tv? xaxy! 


-1 —1 


soay'+e-')))d 


’ 
1 


#71) )# (gery Pe hay *e~")))e 
, 
= 
Neal aySee)))h 
’ 

x2 * yi * x1) (p ee ey?ee?))\4 


~hee hay?) * (4 (wayne bayer!) 9 


*U))* (pee yee h4y))) 9 
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Grapejelly59 
alb}/c}|dje|f}|g/h]iJj}]}k{G 
Of O20) Oe) Ore hOC See |G Be |e 
0}4/0/0/0]0/0]0|0]| 0) 2 | 28:(2:As5) 
0/4/0/0]/0}0]0]0]0] 0] 4 | 2°:(24:A5) 


Progenitor of Grapejelly60 
Cee yt Croup oey tor yy (ey ye ee ye a en eye 


Ky cs Ty? 28t Legs LPR et gh ae ae eee ak Big Bae ae ee Se 
t?, (t,(x*)), (t,(y7)), 
((y * x 1 x* y 1* y-l * y 1 x x) FE te HV ))) a 
((x5)* tly beet aye?) yd 
((x®)* tly tae teyen?)) x (4 (wPayre?ay™)) ye 
((y * x1) ¥(E(yrery tee aye?) 
((y—1)¥ (teers Paey ee) ) (p(y? ey aeay tee!) Ye 

2 oh 2 xn 
((y)*(t a) y 
(((y * x 1)2)# (EG Tee Pay ety) ) (g(a ey?He?)) 9 
(Ce gy ee ie 
((x2)* (4 Temes rey )))F 
((y * x2 * yet * x1) # (pyr ey Pee) (E(w haya bay) 
(rt)? > 
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Grapejelly60 
alb/c{|d/je/f}|g/h]ijfj}|k |G 
0/O0;/0/0]0/0]0/0}6)/0]5 | Je 
0/0/0/0]/0/0/0]0]6/0) 10 | 2xJy 
0/0/0/0}/0]/0]0)6]0}] 8] 4 | 2%:(S(4,3):2) 
0/0/0}/0]0/0]0|6]0/8]6 | S(4,3)x2 
0/0/0/0]0/0/0|}6]0]8]|8 | 2:(28:(S(4,3):2)) 
0/0/3/6/0/0)0/0/0)0| 2 | 3°:(2°:As) 


Progenitor of Grapejelly61 
Gex jbo Group<xiy,t] a ys (ety OP a) ey ESP Ge a) ae 


1 x 1)\2 1a 1% <5. 
x ae cae y x 


t®, (t,(x)), (t,(y7)), 
y * x2 * yt * xl)*(t 


(y * x7 1)2)# (Eee ey Pe") Yd 


Y XY 


—leaxy—! 1 


sony!) )#(¢(@P Hyg 


= Does 208 Cy tes Ieaiyes Pees 
y L(t KL KYO RE )) «(gery xo ty bee Ye, 


ae 


* x1) * (plore 


2s t(eeeyen ey?) )#(¢(e Pay 
* 


xa—leyxa—leyxe Dye 


Nee? ayee)))g 


* 


y x2 * yo} * x7 1)* ¢(a?ay7* 


(y * x 1)3)*e* (gre 9 )))E 
y2)* (tery 


xaxyxa}) Ny 
D) 


#0? kY*D) ) )j 
) 
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Grapejelly61 
albic{|dije/f}|g]h}]ijJj]k{|G 
0/0/0/0]/0]0}0]4| 6] 6 | 2 | 24:(3°:2°) 
4/0/0/0]/0/0/0]0]0]|0) 2) 29:(2°:As) 
4/0/0/0]0/0/0]0]0] 0] 4 | 2°:(2°:As) 


Progenitor of Grapejelly62 
Gx y,t>=Group<x,y,t| xy? s (xt y 7 xy arty re PG rey ay 


ky ley 1)2 x ley Le yS ty yd y Hy Ry 1 kA KY Hy KyS Fy 
t, (t,(x?)), (,(y7)), 
y * ol * y a es y 1x x) (E@Paery leery Tee) (p(y? eeey sway lee") ))a 


t(cryra” 2 xyxr) ye 
, 


t(eeyre i ayraay*))#(¢(yae™ lay Pee") Yc 
’ 
1 1 


(y * x1)3)* (47 *oKY sexy ')))¢4 


y* x2 * yi * x1) ¥ (Ele eyerryen) )* (¢(yee™ lyse syne” bey) ))e 


(( 
(( 
(( 
(( 
(( 
ie as 
(( 
(( 
(( 
(( 
( 


’ 


Bee ee) S 


’ 
1 


y*x ley ley ley 1 y)*(p(eteyee” 


*)))9 


’ 


4 = ST -1 
y?)* (© AYRE #4) )*(4(@ ay bKoKYyra )\yh, 
* 


y x2 yd & yl) *(p(y?aetay2a0?)) «(4 (ory? aery)) yi 
9 
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Grapejelly62 
alb}c|dje|f}|g/h]ijJj}]k{G 

0/0/0/0]/0}0]0]0|4] 0] 2 | 29:(2°:As) 
0/0/0/0]/0;/0/0/0] 4] 0] 4 | 25:(25:As) 


Progenitor of Grapejelly63 
Geax yi =Group<ayt| x yy 4 ey MPR) Get ye tae iy FP aay 


* y Lg ae Le Sy es Oe ca eae RR ae Ga Ma <a ao aie LA aa 

t?, (t,(x*)), (ts(y7)), 

(x3) * (pe Taye?) ) x (4 aeayee” layer!) a 

(Gare ey, 

((x)* (EO teeyT Pee) ) (p(y? ee May? Ha?) ye 

(Ge peat ee seus) 

((y—1)# (terry?) )# (gear Tey Pe) Ne 

(yx) ree DS, 

(((y * x—1)2)* (4 (yee Taye ayer” bay) ) #4 (ery? aeey))) 9 

(ae yy Ee ey, 

((x2)* (gery Pea Pay) (g(yee™ bey?) Vt 

((y * x2 * yo) * x1) ¥(g(etryee 49) (grey eer yee)))9 

Gers 

Grapejelly63 

alb}/c}|djej]f}|g/h]iJj}]k{|G 
0;0)/0)/0)/0]/0}0/6]0|0} 2 | S(4,3)x2 
0;0/0;0;0);0/0)}6;0)0] 4 26:(S(4,3):2) 
0/0/0/0]/0]0]0]6]0] 0] 8 | 2:(2°:(S(4,3):2)) 
0}/6/0/0/0/0]0/0]0)]0 | 2 | 3°:(2°:A5) 


Progenitor of Grapejelly64 
G<x,y,t>:=Group<x,y,t] x"? y®, (x *y 7? * x, ty? #7)? (yt ex TP (ty? 
ky 1 x y 12 


t*, (t,(%?)), (t(y?)), 


1 x 1 * y5 


x y 
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a a re a ae ia a) 
xl 3) (4 (a2 ey ben? xyxa) ) x t(ereyxa?xy”?) b 
(Cy * x*)°)*t ya ys 
((y2)* t (y? ALKY 0) )y* (pre ay? 4a?) ) ye 
((y *x 1 x* y 1* y-l * y 1 * x) * (pre eye Taye 4y) (EG Teeey eee!) a 
((y 3)* (4 yoy a heyee*)) (p(y el aye?) Ve 
((x 5) *(¢ (27 leg er ene aE 8 
3\* leary —lxaxy—!) * (atxyxa—lxy) g 
((x3)* (6 y(t )), 
((x)*(t(ervteeend (Qa D) VA, 
x *y * x)* (y2xa—t xy? xa?) \ x (ary Lag—layxateyxa—t)yyi 
(x *y * x)*(t see yy, 
—1)*/4 (ay Leaxysa2xy7 lea 1) * _(atxyxe ly) j 
((y")*(t jaa yy 
Gort)? > 
Grapejelly64 
albic/|dje/f}|g]h/i|Jj|]k{/|G 
4}/2/0/0]/0/0]0]0]0/]0| 2 | 28:(2:A5) 
4}4/0]0]/0/0/0]0{|0] 0} 2 | 29:(2°:As) 
4}6/0/0]/0/0/0]0]0) 0] 2) 24:(3°:25) 
4\/0|/3{/0]0;/0/0/0/0]0| 2 | 35:(25:As5) 
4}0/6/0]0|]0/0/0]0] 0 | 2 | 2°:(3°:(2°:A5)) 
4}4/6/0]0]0/0/0]0]0 | 2 | 2°:(24:As5) 


Progenitor of Grapejelly66 
Gxxuy,t>:=Group<x,yth x? y's ey ee ee eg ye 


* y Lg ae Egy sed Say a Ska a Aes etic Se acids as Oka RE ate 
t, (t,(x?)), (t,(y?)), 
Ea ae 2 2 -1 -1 
(yw team leyea )y* (py KEKYRE | KYKL Dye 


((x?)*(6 
Ce oe a 
((x)*(t 

((x * y * x)* (p(T 
(( 

(( 

(( 


Sahe age SYNE 
) 


1 1 


*O*KY 


say!) (Eee eyPee?))\0 


hee tySxe)))d 
, 


yt) *(t(yPmery?) yg yeaa bay Pee") Ve 


yt (ote YF, 
* 


(y * x12) (eerie tet 


*U))*((eey?awry))) 9 


604 


x * y)2)F (Ere 47D) A 
Ne") )# (Eee !#y*)) yi 


’ 


( 
(x2)* (tery ey 
( * 


y * x2 * ym) x1) #(p(eteyee lay) )# (4 (2a eeeyee!))) 5 
d 


Grapejelly66 
alb/c/|dje/lf}g/)h/ijs|j]k/G 
0;0/0);0/0])0]0,5]0] 0 | 2 | 2:(As:J2) 


Progenitor of Grapejelly68 
Gxxuy,t>:=Group< x, yt se” py kyr te) ee eg ye, ty 
x Lye oe ae. 1 * y5 * 


t°, (t,(x?)), (t(y?)), 


t 
y3)* (tery ee ayaa) a 


* 


(y * x7 1)2)# (EW? eTayPe?)) * (E(yT Teeny TeeeyT 1) YD 


sk y 1 de y 1 x x)*(peryreTeyrery™)) Je 


y * x2 * yl * x1) #(E(eeyee leyrerny™)) #(E(wry eT uP) Jd 
) 
1 ai 


x2) *(¢orory” sa bayee)) (4 *atay™))e 


, 


’ 


x)* (gery Pee PHY) ) (EE HU) 


1 


—2 -1 2 2 = 
y Ky 1 x y 1 x x 1 x y 1 x x)*(t@ xy bea syn) (4 (Y xDKY 


1 


wpey¥e—")))8 
) 


*D Leysex Layee ")))9 
’ 


(( 
(( 
(( 
(( 
(( 
((y—1)# (gre Teun ayer 49) )) fF 
(( 
(( 
(( 
(( 
( 


Grapejelly68 
alb/|c}|d/j/ej]f}]g|h}]ijsj]/ki]G 
3/8/0)/0;/0]/0]0;0]0)}0)] 5 | G(,4) 
3/0/8}/0/0/0/0]}0/0,0| 2] As x Je 


Progenitor of Grapejelly70 
Gxxyi>—Group<xyt| a gy? (et yo Bx) et ye Fe Gy se ey 
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* y se, eed et * Pe ae ee ae ee ag ge ae gee re 

t°, (t = (t,(y?)), 

(((y * Te glory 2 Pay") )* (EO 2 *yex?)))a, 

(((x i 2) (4 (0? xaxy leary lea!) ye 

(((y * x7 Heys (t pyre” Leyea heyen ly) )¥ (pg (wey Pee Pay) Ve, 

((y2)* (tee *Y Thee hay) ye (f(y? ee bay? xe?) a 

((y Bach yd ch 8 yd A(t ar tee ten, 

((y?)* (© synanyee) )#(E(Y lee bye) 

((x®)* (t(@*Y Vea leysa layer ‘Dy (gery tee yh) 9 

((y2)* (terete ee suse) ) yh 

((y Aye (lameness ye alsa teva ted) 

(x3) * (ge 9) # (Ee teyee 49) 7 

(xP ¥E)* > 

Grapejelly70 

alb/c/|dje/f}g/)h/i jj ]k/G 
0/5] 0 0/0/0/0/0/0 2:(As5:J2) 


Progenitor of Grapejelly71 
G<xy,t>=Group<xy.t| xy! 5 Ry OP ay ay Fes oP et ye 
Bee ry ger got ant —4 Ky o2 k yolk YS KY 


t?, (t,(x*)), (t.(y*)), 


t 
y?)* (t (ery ~lage ‘ey*e)))a 


k 


(y * x2 tt (¢(y? 42 ty?) ) « (¢(y Peay Maway 1) yb 


bs 


ytxcltylty ley l* x) *(peryreeyeaey™")) Je 
? 


y * x2 * y7! * x1) #(p(eayee Teyerny™)) #(E(wry 4a Tey?) ))d 
1 = 


x2) * (troy sah ayee)) * (4 xatay)) ye 


yl) Fp re Taye ayee Te) Ff 
2 —2 


x)* (peru AL #71) ¥ (gee 


ny)))9, 
2: -1 -1 
y)*(t AD KYKD yy 
y*x Dt ley Les 1 x)e(g ee” 
1 


1 1 


xa? xy kx) ) * (t (y2xaxylxaxy—lxa—!) ))i 


*D Leysea Leysex ")))9 
’ 
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Gere)* > 


Grapejelly71 
alb |c/d/ie/f}g]/h{isj ]k |G 
0/0 |/O;/O0}/0/0]/3;/0]5/0 8(4,3) x2 
3/0 |O0/0/0;/0/0/0]0/0]5 | As x Je 
3/0 |0/0/0;/0/0/0]0] 0} 10 | 2:(As5:Je) 
0/3 |0/0}/0]}0/0]/0]0]0} 2 | 3°:(2°:As) 
0/4 |0/0]/0;/0/0/0]0/0/2 | PSL(4,3)x2 
3/10;/0/0/0;/0/0/0]|0/0)5 | Je 


Progenitor of Grapejelly72 
G<x,y,t>:=Group<x,y,t] x1° ,y®, (x *y? *x)?, (ty? FP, (yh ext, (ty? 


sige aan re ee ee cs ce, ay <a iy a eee Cc a ans Ac ae 
1, (602), (109%) 

x) ¥ (grey lee Pay 42) (gy eeey Tey?) a 

(y * x7 1)3)*(p(ysoey” Dee eye 8) (EPpy?) yb, 

a il ie AE) 

y)* (trv Lag —layea—leysa 1) ye (g(@?aym tee Pay te) yd 

xy * x)A (poem Taney Mart) (ory Damas Bay Ma) ye, 

x)# (EWP ey Bae!) fF 


x3 ) * (tyrery” Leal xyxar) ) * (t (yxxxylea—leyxa) ) )9, 


1 1 


soTbayPa) (4 (ory xcxyee 2xy— lea *)))r 
, 


y * x lyF( gor 
a ie 


(y * x 1)2)# (gerry seer )))I 


#02 kY kD) ) 
; 
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Grapejelly72 
alb}c|dje|f}|g/h]ijfj}]k{|G 
0/2/0/0]/0]/0])0]/0]0] 0] 2) 28:(2:A5) 
0/2/0/0]0/0]0]/0]0]0| 4 | 25:(24:A5) 


Progenitor of Grapejelly73 
Geax yi =Group<yt| x yy ey MPR) Cet ye te iy FP ay 


* 


1 x 1)\2 1 x Vk 515% * .—4 * 2 * .-1 * Y3 x * 
Ve ye ae ey x x 


t, (t,(x?)), (t,(y)), 
1) 2) # GE (axy 7x0 #4 


xX 


—2 2 


1 


Ore. 
(x a )*(t6 yrxacxy beaxye +e~)))b 
GO 


a a Tyee (t pyre” Mays Taye Ty) # (4 (way 2xa Pay?) Yc 


1 -1l,,—-1 


y2)* (to xa xy lea *y))¥((y?ae”tayPae?)))d 


x Lk y 1 x x 1x y 1x x)* (ty ee Pay eT) ) Je 


—1 


y3)* (2 syroxyee))* (4(y ae age NE 

x°)* (t(@*9 laa leyxa layer ‘Dye (gery ee ayhaz))) 9 

y2)* (terry a yee) he 

y* x1) ¥ (pyaar Pay hee) #(E (yee Taye ly) VE 

x3) ¥ (ge Tee) (gehen ey) VI 

seams ase 

Grapejelly73 

alb}c}|djej]f}|g/h]ijJj}]k|G 
0/0/0)/0]0;/0)0/4|0] 0} 2 | S(4,3)x2 
0}0/0/0}0/0/0]4]0] 0] 4 | 2°:(S(4,3):2) 
0/0/0/0}0]0]0]4]0] 0] 8 | 2:(2°:(S(4,3):2)) 
0/;6/0/0)/0/0/0/0]0)] 0} 2 | 8(4,3)x2 
0}/6/0/0]}0/0/0]0]0] 0] 4 | 2%:(S(4,3):2) 
0/6|/0/0/}0]0]0]0]0] 0] 8 | 2:(2°:(S(4,3):2)) 


Progenitor of Grapejelly74 
G<xy,t>:=Group<x,y,t| x'° ,y®, (x * yo? * x)? (x *y? * x??? ht xl), (x *y? 
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*, (t,(x?)), (t(y?)), 
y —1 #(¢(y?aeeyg dexy tea )) a 
y * x mo (waxy 


y Soha: plery lLeaseyxa 2 xy ben YY), 


2 1 


xa—lay 


xD Yy*(t@ se 


ee 


x2)* (tv KORY ye, 
y * y2 * yi * _ ve (te Pay lew?aye)))f 
—2, 1 -1 


y2)* t(yrxe* *y a") (EO Py *y')))9, 


= Lt % ley a 1 x)*(poru™ 


sel ySee))\h 

’ 
-1 -1 —1 4 =] B 

ty ADAY KUY )*(-@ AYRE *Y)))e, 


( 
y3)* (tly nent emay 4a) (4 (yaa lye?) 5 
k 


Grapejelly74 
alb]/c}|dje]f}|g/h]ijfj {|k|G 
O10), O-).0» 02] 90.) 0: | 4 )-25)-0: |: |-2"- OF Ag) 


Progenitor of Grapejelly75 
Gee y i> =Group<xyt| ys Ry Ot at eye Pg Gy Ga 
pea rn a ae tae Te —4 * yo 2 x —lx* y3 * * 
t?, (t,(x7)), (t,(y7)), 
y?)*(t y? KORY 2) tye, 
(y * > ee cae (tery Tea TayPax)yyb 
x * y * x) * (EAE euee ly) )* (poPeeeyreleyee™ ye 
( 


k 


o) 


x3)*(t yray 4a lye) d 
y * x—1)3) pF (gre TV) Je, 
y* x1) # (gee ley?s2?))\ f 


o] 


x)* (po? cay eeeye tea") ) * (4 (ery 


yl) # (pyrene 
y * x 1)2)* (gor 


x2)* (t(eeyPerey))) 3, 


hea lay?x2)))g 
’ 
~ hae Taye) \h 
9 

1 


1 d. 


KORY KL Layo Layo yy 
’ 


a) y*(g(4 
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(x5*4)* > 


Grapejelly75 
alb}/c}|djej]f}|g/h]ijfj]k{|G 
O10) O:) 0: |O: 0) O20") 0. |)-6 | 4] 2°S(4.3)2) 
0/0|/0/0;}0]0]0]0]0} 6] 8 | 2:(26:(S(4,3):2)) 
3/8/0/0/0/0/0]0|0] 0) 2 | 28:(2:As5) 


Progenitor of Grapejelly76 


Gay t= Group<ty, tla oy" se Pee ey art Paty 
1 x re 


eR aah hago k 


t*, (t*)), (ty), 
(y * x7})2)# (ter teva tay teed) 0 
(x * y)2)*t*(ty?seey*)) 0 


x*y* x)*(ty #2 


DY), 
x3) ¥((eruee Tyra) y(t ery ee layFee) ya 


1 al 


say") )* (4 (07 s0~!ayea*)) ye 


Co) eee) 
y * x2 * ae * x1) # (glee lee Taya) ) #4) 9 


1 


y *x Lo Sy lk y Ley 1% x) ¥(p(ory 


y3)* (ty te 9") # (ge eure" +9) yi 
x 


xa leysa leyea ")))r 
; 


b) 


( 
( 
( 
( 
(y * xh) (gy see 
( 
( 
( 
( 
( 


By (¢ (gree ey Pee) # (glory Tae haya) )) 9 


’ 
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Grapejelly76 
alb|c;}|dje|\f}|g/hji fj }]k{G 
0/0)/0)/0|0)0)] 0) 0 | 2| 2) 2 | 2°:(2*:As) 
0/0/0]/0]|0]0/0]0 | 2] 3} 2 | 3°:(2°:As) 
0/0/0/0]|0]0]0]0 | 2] 4 | 2) 2°:(2°:As) 
0/0/0/0]/0}0]0]0|2]5 | 2 | 5°:(2°:As) 
0.).0:)0)0|0) 0) 0) 0 |2/6:/-2) 25:39: %Ag)) 
P00 0) 08 | 00) Or |) Oe 0-0 | 2] 2220? Ag) 


Progenitor of Grapejelly77 
CAs yi Croupsey tle iy Gry Pe) eye ee ee) a eye 
et ee —4 * 


*, (t,(x*)), (t,(y)), 


1 Si ah 
y clan ALKYL Ve 


1 


y* x ie (t p (ary Axa ley lee Yy*(t@ Payea?)))> 
eae 

x) *(p(ePay ee Pay bee) ) (4 (yT eeayewey?)))d_ 
x2)*(t(y?*e4y*)) Je 
y * y2 x yt * x1) (ge ay Tae? ayee))) f 


y2)* t(yrxe bey 


xaxyxa 2%y lea ")))¢ 
o] 


w—"))# (gy Tee THY) 9 


’ 


xl * y 1 * y-l * y 1 x x)* (tery #2” Ty?ee) yh 


o) 


x) ¥ (ge eeey eeey) )# (g(etayee +n) iF 
y3)* (gyeeryn Demy a) (Eye Tey?) I 
ett)? > 
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Grapejelly77 
alb}/c|dje|f}|g/h]ijJj}]k{G 
Cet 0 | W091 05) 0H Oe le | ed |B) eet eae) 


Progenitor of Grapejelly78 


G<xy,t>:=Group<x,y,t] x1 , y®, (x *y7? *x)?,, (x *y? *x?)?, (yo * xt), (x *y? 
* 


Sg Ee ey ae ag a —4 x y-2 kyle yo Ky 

t, (t,(x2)), (t,(y2)), 

y3)* (gly erry") #4), 

(y > x2) err 

* x) * (gore eyee ly) )* (4 o2eeryee Tyre ")))c 
o) 


hea tay?aa)))d 


o) 


cet 


t(yxrey? 


( 
( 
( 
( 
((y * x—1)3) Erg re HV) Je, 
( 
( 
( 
( 
( 


* 
w 
wa 
* 
— 


+a lye) d 
) 


y * x1) # (peel ey?ae?)) 


d 


2 = =13, 1 —lya—1y4)3 
x) *(t xaKYy KORY KD )\* (ploy xa bY a2) ya 
yh) * (pyres lee aye) ) yh 
= 2 -1 ae ea 1 1 1 1\49% 
ors 1)2)*(¢(y acy oy) xx ))* (p(y xa Kya bY RI Vi, 
2 . 
x2) * (ery mY) YI 
xO) e Ss 


Grapejelly78 
albic{|die/f}|g]h}]iJlj]k{/|G 
0;0}/0)/0/0}0]}0/0]0] 5] 2 | 2:(As5:J2) 
2/0) 0) @)0) 0 )0)0 )0 | 0) 5 | 58x(24:A5) 


Progenitor of Grapejelly82 
Gxuy,t > = Groupe xt ays a ee ee eg ty ae ee 
bP ca ake aia) ne ei a LN a —4 * yo 2 * —lx* y3 * * 
t?, (t,(x?)), (t,(y?)), 
((x°)*(t! Yu Leys hayaa"4y)))a 
((y2)* t (y2xaxy 
_ 1 —1 2 
((y * 52 * y l*y Tye (to aD RYKL )y*t)e, 


’ 
leary Nee) (gy eeeyT Peery 7)))b 


612 


(y * x7 1)2)# (4 (eee Mayr) yd 
-1 


y)* (trees teem bayer?) ) #4 (@ AYRE *y)))e 


Sip fe 


? 
x * y * x)* (tore Ty? 4a") ES 


3)#(¢(@leyreeyee) ))9, 


y * x1) *(p(ory Lae yea xy leg ‘Dy * (pet eyee ay) yh 


e) 


y * yl * y 1 * y-l * y 1 x x)* (EY ee Tyee *)) VE 


-1 


Re SaSe RSA 


xaxy! 


ry), 


Grapejelly82 
albijc{|dije/]f}|g]h}]iJlj]ki|G 
0;0/0/0}0/6}0}8)0] 2 |} Jo 


Progenitor of Grapejelly83 
Gaxyio—Croupaxyt a gy" a(R ER pe yet ee Gy tae Py ey 
x Le og oes LM ie Sea, sano Mia ie a —lx* yd * y * 


t*, (t,(%?)), (t.(y?)), 


t 
x) t (wxy? *OxY) ie ; 
) 


* 


1 


( 
* (4 yraxy bea Nyee) eg @eery se eye 2 )\ 6. 
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Progenitor of Grapejelly105 


Cesc yi > =—Groupexiyt) a y's Gey Oa Gye ee i Pa) 5 Gy 
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rl 
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Progenitor of Grapejelly109 
Guy i Croup<tyt| ay? ety ew) ey tat y Pe eae 


* 1 x ae 1 x 1 * y5 


x y x y 


*, (t,(x?)), (t,(y?)), 
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yl )e(g re 497) 2 
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# y * x) satya *))# (4 (w*ayee'+y)) ye 
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(y * x 1)2)* (4 (y?awnyeeTayee 1) eg (ePay te *yrz)))e 
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1 
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Progenitor of Grapejelly111 
G<xy,t>:=Group<x,y,t| x19, y®, (x * yo? * x)? (x *y? * x??? oh * xl), (x *y? 
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(arya me a), 
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Ga A) ie 
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Progenitor of Grapejelly112 

Ce y= GCroup<ry tl ae a Ge aes Gye Bae eke hae) Ge aye 
Be PE gee aE Wage: As —4 * yo2 * —lx* y3 * * 
t?, (t,(x?)), (t,(y?)), 


t 
x?) * (tl yrxaKyeo tayen”!)) a 


y)* (rr *Y Pedy? 


* 


x5) *(t( ye*a heyPen?))* (4 (yemay 


so teysa*)) Ye. 
x3)*(+l ce xyea say) \a ; 
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xx lxyxalayxa )))e 
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ae 1 
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Progenitor of Grapejelly113 
G<x,y,t>:=Group<x,y,t] x1° , y®, (x*y? *x)?, Fy? FPP, (yh txt), (ty? 
ky Ly 12 x Ley 1 * y5 x 


t?, (t,(x*)), (t,(y7)), 


sol xyea™*))# (4 (w*ayee ly) ))e 
x) *(p(y?ae Tyee T4y)) (EGP ae tay?ae?) yd 
? 


y] 
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(( 
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Progenitor of Grapejelly114 


Gxe y= Groupee yale” yoy Get yo a) Got se iy ae)? Ga 


1 x tye 


Ky y 


1 x 1 * y5 >* 


* .—4 * .-2 * 
»x y: x 
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tt Ge) 6,67), 
* yt * x1) ¥ (Ele eyerryre) )* (p(wtayee ly) ) a 


((y * x 
((y3)* t (yea baynalayea™ bay) )* (¢ (ey Peay!) 
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((x8)* (gy?eeryne™ teyee*))# (Ey ey") 9 
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Progenitor of Grapejelly116 
Gaxyt>:=Group<ayt) ayy? ety? tay ety Py Pe Paty 


Hohe yoL)2 gol eyo be yS Ry Hyd yy HHP Ryo eB HY Hy HK yB Hy oT 
t*, (t,(x")), (t,(y)), 

ee as i aaa oa 
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Progenitor of Grapejelly120 

G<xy,t>:=Group<x,y,t] x19 ,y®, (x * y7? *x)*, (x *y* *x*)?, (y? * 
t°, (t(x*)), o 

(Reo DRS ae a) 

((y~)*(t Leykark yaa )y*(pyreay teat yee)))d 

((y *x 1 x y 1 ed y 1 x Wailea OC ila.) 
((x®)* t(ery Pant xy tea )y* (4 A xyxa? 4, 

(( y * x 1)2)*(¢(9 “ley “))* (6 acxy—lxaxyxa xy lex Dy), 

((y * eee *y “))# (gee Lage tayean)))F 

(x3) # (4 e?eery Peery 40) (gery ae tye) 9 
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Progenitor of Grapejelly121 

Gxisey t= Gioup<s at ay? > (ee Fay Pe eye FFs ye ea ety 
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1 


6 
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-1 1 
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Progenitor of Grapejelly124 


G<xy,t>:=Group<xy,t] x19, y°, (x *y7? * x)? ty? #7), (yD Fal), (x *y? 
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Progenitor of Grapejelly125 
Gaxy,t>:—Group<xyt) yy? at y? tay ety EP ey Pe Paty 
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Progenitor of Grapejelly126 
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Progenitor of Grapejelly127 
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Progenitor of Grapejelly129 
G<x,y,t>:=Group<x,y,t] x19, y®, (x *y? *x)?, (Fy? FPP, (yh ext), (ty? 
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Progenitor of Grapejelly130 
Cex yi s—Groupaayt| x ey eee PR ety ay ye Poy 
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Progenitor of Grapejelly131 


G<xy,t>:=Group<x,y,t] x1 , y®, (x *y7? *x)?,, (x *y? *x?)?, (yh * xt), (x *y? 
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(2x) * (tye Davee Taye ley) ye 

((y * x2 * yt * x1) ¥(E(ePayeeeyee™!))* (4 (weyea Payee) ) a 
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Progenitor of Grapejelly132 
G<x,y,t>:=Group<x,y,t] x1° , y®, (x *y? *x)?, (ty FP, (yh ext, (ty? 
x Tey a ae Le a 1 * y5 * 
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Progenitor of Grapejelly133 
G<xy,t>:=Group<x,y,t| x'° ,y®, (x * yo? * x)? (x Fy? * x??? hx?) , (x *y? 


Ky Lye es ae. SO egg BE gets 2 np Bae oP ag gE a Hag Has ee 

t?, (t.(x*)), (t(y?)); 

((x5)* ($e laceyxa2xy hex )))4, 

((y3)* (g(ery?eey) )# (Ceo eyee? ay?) )B, 

((y * y ol * y 1 * yl * y 1 x x) (gree a Pae)) * (glee Lag laykalayxar YY), 

((y?)* tery Paa Pay!) )#(¢(@ Payee?) )\d_ 

(gp ce) aaa a) 

((y * y2 * yl * x1 epe (gery se ere) VF 

((x2)* (¢(eryra yee) ) * (4 (ary laceyxa2xy lex Y))9, 

(((x * y)2)* (402 eyreeyee) x (4 (yecay leet ayer *)) yh 

(((y * x7 1)2) (Ermer) (ET ay eT) 7 

((y)* (tery eT yP#2) 9 

cal > 

Grapejelly133 

alb|c;}|dje/f}g}/h)i fj }]k |G 
0;0;/;0/;0;0/;0/0;0/0}3)]5 | As x Je 
0;0;0;0])/0]0;0/0]0} 3} 10 | 2:(As:J2) 
0/2/0/0/0]0/0]0/0]0)]2 | 28:(2:As) 


Progenitor of Grapejelly134 


G<x,y,t>:=Group<x,yyt] x19, y8 , (x * yo? * x)2 | (x * y? * x2)? (yb * xo} | (x * y? 
Hohe yl gol eyo * yb Hy Hyd y Fo? Fy Hh #8 Hy FR KYB FT, 
t*, (t,(%?)), (t(y?)), 
(Gye Gere 
((y~ De ( peryae Payne) (p(a?ayT becaysa*)) 
((x * y * x)* (¢" aD hey? aa?) )*(¢(224yT bea Pay he). 
((x)* (tere Legh ey Pan) #4) 
((x3)*(t" ceyka 2 *Yy*x) (ct _(aey” teaeyxe Pay lew YY, 
((y *x oi “ t(yPecxy “))*(t heweyT beway?)))F 
(xP) ty layxa eye 
((y3)* ty “))* (tl yr ea heyPae?)) yh 
((y * xb * yey ley 1 x)* (tyre U7) )# (g(yceyT eT eyre 2) yi 
(((y * x 1)3)# (ge ey etayee) 7 
(x5*t)* > 
Grapejelly134 
alb/jc/|dje/f}|g]/h/i fj |]k{G 
0}/0/0/0/0/0]0|0| 4] 4] 6 | 2%6:(24:As) 
Br A) Ol Oe) 0) 00) Oh 0.) ODP aes) 
Oe) 2B 0 Oe) OF (20 (05) 50") 20" 2 "2? 6643) 2 
Progenitor of Grapejelly135 
G<x,y,t>:=Group<x,y,t] x10, y® , (x * yr? * x)? , (x * y? * x2)2 | (yrh * xo) | (x Fy? 
Hcl ey D2 gol ey Ley Hy Hyd y BOP Hy yd Hy Hy HK yB *XU] 
1, (t)), (09), 
((x>)* (tery Leaxyxa 2 xy lew )))4, 
((y3)* (horse) )* (ge evenay”?)) yb 
((y * ol y 1*y-l * y 1 x x) * (gree ay Pe) # (gery Lag layxalayxa YY), 
((y2)* tery Pea Pay!) )(¢(@ Payee?) yd 
(gp ce) Mais ae) 
((y * y2 * yo * x1 epe (gery se eePee) ))F 
((x2)*(gmeyee” ye) )* (4 (Hy Hey Pay Tea") )\g. 
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-1 


(((x * y)2)F (Ee tyrone) + (4 oory se eye” 9) 
(((y * x7 1)2)# (Err) HEY THe Pay TY) ) Ve, 
((y)*(Kor ee teat), 

(eryye > 


Grapejelly135 
alb}c{|dje|f}|g/h]iJj}]k{G 
2 (01° | 202,00] 0120 [0 se | as 24s | 


Progenitor of Grapejelly136 


G<x,y,t>:=Group<x,y,t] x1 , y°, (x * y7? *x)?,, (x *y? * x?) Gyo tx), (x *y? 


* 1 x ke 1 x 1 * 5 x * 4 * 2 * —1 * x3 * * 


x y » x y x y. 
t?, (t,(x)), (t,(y7)), 
y)* (tary? *Uxy) \* (tyPenry*))) a 


-1 


yo 1)*(¢ peryre Payne) (4(2?4y soayee™')))D 


Lx 2 xy 7! 


x * y * x)* (pany? a?) 4 (4 (2? ay 


-1 


sad Gs 
so—hayPan) et) a 


1 2 all 1 
p(eryrr— 2 xxx) CS glory KLRYRL “KY KK ye, 


ca 
w 
Ww 
* 
“=~ 


ae i (yPxaxy— “))* (te eee ea) 


4 


’ 


3) 
Pe ye t (y2xa— ley? xa Dye. 
y*x 1 x y 1*y-1 * y 1 x x)* (gore ly 7))* (Eyer 


-1 


1 


se hey *)) 4 
) 


#02 kY kD) ) \j 
>) 


Grapejelly136 
al/b|c;}|dje|]f}g}/h]|i |/j |k|]G 
0/0/0/0]0]0]0)2]10/ 0] 5 | 5°:(24:As) 


Progenitor of Grapejelly137 


G2eyi>=Groupaytl x eye 3k ey ae ae ey ta Gay 


ky Lay i 


ae age ERO age # —4 * 2 * —1 * x3 * *k 
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y’) - 

x°)* (arey” bee Pay ‘#2)))d 

y *x 1 ay 1 ky 1 Ray a # x) ¥ (ge Pay ae? ayee)) o 

(y * x—1)3)#*(E(eeeyT lea bayee?) yd 

(x * y)2)*(treey” ee Taye) ye, 

y) Ferrey ee Tee) yf 

x*y* x)* (gery Pee Tey #2) 9 

x3)* (py ee Payee) yh 

y* x1) *(¢(y?seb+y?a0?))) 

y3)* (t(ery?eery))) i 

©) *t)F > 

Grapejelly137 

alb;jc/|dje/f/g {hi j |k|]G 
0/0/0/0}0}0/0/0}]0 | 3] 0 | 2:(As5:J2) 
0/0/0/0}0}0]0,0]6 | 6] 0 | 3°:(2°:As) 
0/0/0/0}0}0}0]|0] 10/3] 5} Jo 
0/0/0/0}0]0]6)}0]0 | 4 | 2 | 27:(28:(S(4,3)x2)) 
3/0/0/0/0/0/0/0/0 | 0] 0 | 2:(As:Je) 
3/5/0/0/0;0]0]}0/0 |0/0] As x Jz 
4}2/4/0]/0/0/0]0]0 | 0] 0 | 2'6:(24:As) 
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Progenitor of Grapejelly138 
Gay, Group<xt| a yy ey Pa, hy tg ee ey 


si cae SOE sph ig ae get ap ge a aS ea se eg) 

t, (t,(x7)), (t,(y?)), 

((y * y2 * yi * xh) (py aeey aoa) Ja 

(Gy tx rer rey, 

((y *x 1 *y 1 *y 1 tg 1 # x) ¥ (prey Tee Pay 42) 0, 

((y3)* t(eeyealeyeaey™"))) 4 

(Geyer eye, 

* 1) (4 (ya lxyxalxyra—ley)y) f 

((y * x") *(t es 

((x)*(¢eryre eyeery*)))9 

(Ce iC maa ae) 

(Cy) (4 ery er) 

(( y * x7 1)2)# (EGP ee Tyee?) 9 

(Gest) = 

Grapejelly138 

alb |c/d/ie/|f}eg)}/h{|isj ]k/G 
4/4 }0/0|/0/0]0]0]0/]0 | 0 | 2°:(24:As) 
4/10}0/0/0/0]0]0]0]0 | 0 | 5°:(2°:As) 
4/6 |6]/0/0]0/0]0/)]0] 0] 0 | 35:(2°:As) 
4/0 |8/0|0/0]0]0]0]0 | 0 | 2°:(2°:As) 
0/}/0 |0/3}0/0/0]/0]0/] 0] 0 | 2:(As:J2) 


Progenitor of Grapejelly139 

Gey t>:=Croupay tl ee ys ee ee ey ee Ge Pa 
ky Le a ae Ley 1 * y5 x 
t, (t,(x*)), (t,(y?)), 


( (y * x7 1)2)# (ET ee Pay ey) a 
* 


( 
Geyer 
( 
( 


1 1 


KLAYKL xy 


KL YY), 
y: 


x2 * gt * x1} # (gee ay?e2?)) Ye 
ae ae 


Haye 
* ym )3)* (pet eyee ay) 


((y2)* (terre Payee) ye, 

((y *x L#y-l*y-l*y-l* x)* (EY ee Tyee?) F 

((y3)*(Ko 9) 9, 

((x5)* (gery Heya) yh 

((x*y* x)* (pyre Tyee Payee 4y)) Vi 

((x3)* (t(e*eyee “#y)))3 

((x?)*t)* > 

Grapejelly139 

alb |c/d /e/fJg]hyji |j k |G 
0/0 |0/0 |0)/0/0] 4] 4] 10 | 0 | 2°:(24:As) 
0}0 |0/0 |0/0]0) 4] 4] 10] 2 | 28:(2:As) 
0;0 |0/0 |0;0)/3}0)/0]0 | 0 | 2:(As5:J2) 
0;0 |0/0 |0};0;3;0]0]/0 | 5] As x Jo 
4/0 |0/0 |0;0]0}0)0]0 | 0 | S(4,3)x2 
0)}4 |/6]/0 )/0}/0/0/0/0]0 | 0 | 3°:(2°:As5) 
0/4 |/8/0 |0/0/0/0]0]0 | 0 | 2°:(2°:As) 
0|10)4]10)/0}/0/0/0/0]0 | 0 | 5°:(2°:As5) 


10.6 2*1°:(24:(4:2)) 


We have the following information 


S:=Sym(16) 


x ~ (1, 13, 2, 11)(3, 9, 10, 7)(4, 6, 8, 5)(12, 16, 14, 15) 


y ~ (1, 4, 15, 10)(2, 5, 9, 16)(6, 11, 7, 14)(8, 12) 


#N = 384 
Progenitor of Garlicbread 


G<x,y,t>:=Group<x,y,t|x* , y+, x * y 


—2x* y-l*ky ky ky * 
xT TY KY XY; 


tng (ove 8a tae yas ty) eae & ap ae a a Pa, 


((x? * y)*tlyrery” eeay™) ya 


’ 
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((x*y* x1) ey leepreceyee? ey) 

(((x2 * y)2) ete Tey eee tea!) ye, 

(((x * y)?)*t@"))4, 

(x71 * yo} * x2 * y)* (eau) )e, 

((x2)¥p(@?4yT tee ayer) F 

(((x * y1)3) pe Taye ayeeey!)) 9 

((x * y)tereree ey) A 

((y~! * xh) tyler t ey enya!) 

((x? * y) telyre tay tea hay hae) 5 

6 cami eae Sa ean key LA 

Garlicbread 

alb|c/|dje/f}/g]/hy}i|j |k | Index 
Oe) 0) 10) 0 | 20: | Gs) 05) 01) 0") A lsAe * |: 9893 f9.8)) 
0/0/0/0;/0]}0}0/0/0| 4] 8 | 26:(24:D¢) 
0/0/0}0;0]/0/0}0}0]5]3 | 24:S5 
0}/0/0/0]}0/0/0]}0]0]6]8 | 23:(28:3) 
01/0/0/0/0;/0/0/0|6]/0) 6 | 33:(23:(2:3)) 
0/0/0/0]/0]/0]0]}0]6]0] 8 | 28:(28:2):(3:27) 
(OO 500 >| 02 1 | 0908 56/0 Bes 03) 
01/0/0/0/0;/0/0/0|8]6) 8 | 27:(PSL(2,7):2) 
0/0/0/0;/0]/0/0}6]0] 8] 8 | 28:(24:(23:3)) 
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Garlicbread 
alb|c |d/ej]/fj]gi{|hjJi fj |k | Index 
0/0/0 |O;/O0;/0;0}0}0]}0]3 | 24:55 
4}/0/0 |/O0}0/0]0/0|0)0]4 | 26:(23:(2:3)) 
4}0/0 |0/0]0/0/0/0]0)8 | 2%:(24:D¢) 
6/0/10 |/0/0}0]0/0/0/0] 8 | 23:(2°:3) 
0 |.4') 0° | 0°) 0.) 0.):0.):0°) 0} 0 |G. |-2:437229)2(22:3) 
AOE 9) 00: 02 0: 02.) 30''1/-6| Os EBs |) 2s 628:2h.(3:975 
0/4/0 |0/0]0)0/0] 0] 0) 10 | 2:(54:23):(23:3) 
0/5}/10/0/0/0/0]0]0)/0]5 | 2:(As:(As:2)) 
0/5/10)/0/0/0|0}]0]0] 0 | 10 | 2?:(28:A5):(A5:2) 
0/4/0 |6/0}0/0/0/0]0)| 8 J 28:(24:(23:3)) 
OG) O° 62) 0. | 0.02) 20° OO | 6 | QO (2 34) ) 
OG 10% 685) Oy | Oe 0:0) C202 Be DPD (8 "OP )-(8:)) 
0/6]/0 |6/0/0]0]0/0] 0] 10 | 2%:(3:25) 


* 1) plo ay eeey 2) yb 


= _ -1,,-1 -1 
y ley 1) #42 ay txaxy 


x * y) te leryeeeyeetey a 
x *y* x1) ¥p (eT eye ayeery!) ee 
ep (wayertey tera!) 
y2*x*y* xh) ((@au)"))9 
y* x2 * y)*t (aay te1)°) yh 


’ 
2 -1)\; 
(x? * y)?) xt ore KYROKY yy 


x * y)2)*t(yeery") 


o] 
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Garlicbread2 
albjc{|djej]f{|g/hji |j k | Index 
0/0/0/0;0}0]0]4]0 |0 | 4 | 2%(3:2°) 

Oe | G0) | 000s PO fe 190 Oe |) oe) S863 4829) (28.3) 
C08 05) 08) Or ae ys NG ERE I DPE (8?) 
0/0/0/0]}0]0]0]4]0 | 0 | 10 | 2:(54:23):(23:3) 
0}0/0}0/}0)/0/0}]6}]5 | 0 | 10 | 29:(2:(My2:2)) 
0/0/0/0;0}0/0]6/6 |8 | 6 | 2?:(2°:(A5:2)) 

0: | 02/02) 0: )05)-0°) 0 8 2)6s }6. 6 . | 2:(08:2)2(34:07) (3-2) 
0/0/0}0]0/0)5]0]10]10]5 | 2:(As:(As:2)) 
0/0/0)/0|0]0]0]0} 10] 10) 10 | 27:(28:A5):(A5:2) 


Progenitor of Garlicbread3 


* 7-2 * ~—1l * 1 * 


G<x,y,t>:=Group<x,y,t|x* , y* , x 
Nee eat a 


xl *¥ yt * 42 y)*t(@"))@, 
= pany Seven Bey 
(x * y Ky Lye xy2xatxy ye 


2) acxy lxaxy!)\c 
x2) * (verry oe 


Deed 1 
x * y)?)*t@ ay xD ayia) Ve 


1 aq 


( 
(x * y 2) puree xa ley #o)\e 
(x? * y)2) ty ee?ay #07") f 


D 
y * x2 * y) ely? aery"))9 


= 2 -1 
y? * y * y Ky 1) #4 (yee KYRERY yh 
x) * (ay tae1)’) yi 
2 


Hy Fly (yy), 


Garlicbread3 
albj|c{|djej]fj}|g]/hj}]i }|j|k | Index 
0/0/0/0/0]}0/0/0;/0/0)3 | 24:55 
0/0/0/0/0}0/0/0]0] 4] 4 | 26:(24:Dg) 
0/0/0/0]}0]/0]0]0]0] 4] 6 | 2:(34:23):(23:3) 
0/0/0/0;}0]0]0]0]0} 4] 8 | 28:(2%:2):(3:27) 
0}0/0}0]|0]/0/0] 0] 0] 4 | 10 | 2:(54:23):(23:3) 
0/0/0/0]0/0]0]|0]0]5]5 | 2:(As:(A5:2)) 
0/0/0/0|}0]0]0]0{| 0] 5 | 10 | 2?:(28:As):(A5:2) 
0/0/0/0;0/0/0]0}4] 8] 4 | 28:(24:(2?:3)) 
0/0/0/0;0}0}0]0]8 | 4} 8 | 28:(24:(23:3)) 
10/0/0/2\)0}0/0/0]0]0/ 5 | 2:(As5:(As5:2)) 
0:}-4 10) 4)}0)-0°7) 0:0) 0.0 | 4 | (22438)2(2912)-(3:0%) (2:07) 


Progenitor of Garlicbread4 


9 
x2 * y)*eloreey ety) ya 


x * y * sia amino ND 
* y)2) ete Tey sexy ta") Vc 

x * y)2)*e@?))4, 

x ol kyo * x2 * y)* (eau) )e, 


1 


x2) ¥p (2? 4y- sot ayee))f 


x * y1)38) ee Tee eyeeey 9 


o) 


Vino noes lero 
x * y)*+@ xyraa lt xy )yh. 


—1 * (—1)«_(a7l ey 7lxaxy7lea7!) yi 
ye aR ee 


ee 4 (yxa2xyteamteymtex) yg 
x2 ¥ y) sp lororry y'#e))3 


’ 


Progenitor of Garlicbread5 


G2iyt==Croupsxy tea ok ee at ey 
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Garlicbread4 


— 
N 
g ee 
FOS YS, a, ON => 2” 
——~ ar nD DD CO: “ae ON 
Oi at ee Gd Cae od SS Oe 
oY Se et See Oy, SS 
wld oi oi ai oo t' +) ao’ N 
OINnniavaninnwbikieaanannnan ~~ 
Slo m © Mm 4» © wo AN TY 
rH NN WN ION NON NN N 
So jo) 
Sit © CO mF CO 4H CO FH 
Sr a) 
SS © < ) 
Ah | OS" WO VS OO OO. Se Oe oS 
Lo) Ok > I SS 
So a a 
o,joc°oo7ooococo oO 2 
i 
o,yoooo ooo oOo oO 
=) 
Plo oooo +f YS HO eS 
SBljoonoolOlH HOD CO 


((x * yl)tee ay leet le) yb 


Qgeg 1 
((x * yy ete *y yd, 


((x) ky (wayxa?xy” beaxy ! ) ) f 


((y? * y * y * x71) ey ((@?4u)"))9 


((y * x2 * y) *t (aay te)” 


(((x? * y)2) pre? ayrnry") i 


Ce 


Gath 


Garlicbread5 
alb|c/|dje/f{|g]/hy}i|j |k | Index 
O°) Oe) | 08) 02) 05/05) 10-6: ) A. | Bee(3:0?) 
Oe) 08) Oe} 20) "0. |i) Oi). | 0) 66. |), O534:27)2 (2433) 
0/0/0/0]/0}0]0]4]0]6] 8 | 28:(28:2):(3:27) 
0/0|/0/0]0]0]0]4 |] 0 | 6 | 10 | 2:(54:23):(23:3) 
0;/0/0/0}0/0]/0|6)]6/6]| 6 | 33:(29:(2:3)) 
0/0/0/0]/0}0]0|6|6] 8] 6 | 22:(2°:(A5:2)) 


Progenitor of Garlicbread6 
G<x,y,t>:=Group<x,y,t|x* , y* , x * y x y 


x2 * —1 * ok 


y Y> 
Goss Oey ek ay) (Ge ye ye 3), 
seks y * y2 * y)*t(@?))@, 


(x Pas x 1)2) #4 (aPeyPae ley"), 


xX xX 


x2 ) yt (yxxy 


(x * y)3)* ear 
(x * y1)3) ep lyee?aye bee ey 
(x? * y)2) sto” 


y * y2 * y)*tly*ery"))9 


saey™!) ye 
; 
heal xyee))d 
’ 


‘#2) e 


’ 


es ieee) 
’ 


) 
_ 2 -1 

y? * y * y * y 1) (yee AYKLAY yh, 

x) * (ey e-1)”) yi 


x * y * xa hye ay))) i, 
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Garlicbread6 
albj|c/djej]f}¢g/hfi jj k | Index 
O20.) “G0 | 902 | | 208] 02) a |) -a* |) Boe De) 
O20 1-05 | 0) DO] O20 010 |) A | Be | Be8A2B 8) (2953) 
0] 0: 10) 0°) 0" }20').0) 0. ):0').4 8° |°28:(28:2):(3:07) 
0/0/0/0}0]0]0)/0]0]4 | 10) 2:(54:23):(23:3) 
0}0/0}/0}0/0/0]0}0)5 | 10) 22:(28:A5):(As5:2) 
Ge) 205 02) 05) OF [208 0) 0° 8) 10") s | s(t 2(22-3) 
Oe) AS: | 002/09) 206 | 02) Or Si: 30 SL(2.11)-2) 
0/6/0/3]/0/0/0}0]0/0 | 5 | 22:(3:(My2:2)) 
Bek) Ae ae 0 1508) Ot Os | Oo Oe |e DAO DBs Boe). (2.07 


Progenitor of Garlicbread7 
G<x,y,t>:=Group<x,y,t|x* , y* , x 


—2 * ,,-1 * 


ee y x * * 


xy; 


1 


x2 * y)*t(yerey sexy!) )a 


x * y * x1) ¥(eryraryrn?ay 1), 
# y)Pyn eta 

2 
x * yA 


xo lk yo * x2 * y) #6 ay) ))e, 


lLicxy lea 


we 


x2) (eray” le ayer) F 


x * y1)3) (a7 Taye ayeeey™!))g 


DIT eps era 
x * y)*+@ xyraatxy )yh 


lacy lea 


Vag —ley-t 


ye 


2. 
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ae ye sep Ge ye) ae yk ae a a), 
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Garlicbread7 
alb{|c/dje}]ff{|g/hy|i |j | k | Index 
0/0/0/0}0]0]0)0]0] 0] 2) 23:(2:(PSL(2,7):2)) 


Progenitor of Garlicbread8 


G<x,y,t>:=Group<x,y,t|x* : ye ,x * yo? * yl * ae ky * y? Ky 1 x y 1 ,x 1 x y 2x 
Se ag) ge Wigs se Ray 
cree te (Ge Pat Pay ae ay) ie Fn a 

x2 * y)*t(2"))a 


=ig,51 -1 
* yr xt xy lxaxy #0) 
= 2 Sy at eel 
y ley Tyee le aY TT KDRKY KE Me; 
* y) te eeyeneyeetey) a 


’ 


, 


+p (wayra?ay” leary") f 
2 

y * y * y * xh) p(y) 9, 
= —1\2 

y * y2 x y) tl (eray lxa—1) )yh 


’ 


( 

( 

( 

( 

(x*y* x1) ¥p (eT eyee ayxary™!) Je 
( 

( 

( 

( x2 * y)2) eure ayereyT "))é 

( 


x * y)2)*ty?eery") 3 


Progenitor of Garlicbread9 


Garlicbread8 
alb}|c/dje|]f{|g)/h}{i |j |k | Index 
0/0/0/0]0]0]0) 0] 10] 6 | 10 | 2:(54:23):(23:3) 
0}0/0}/0}/0/0/0}6]6 | 8) 6 | 22:(2°:(As5:2)) 

02) 051/08) 0, 1,0. O84 ea [96s ED | 28628-0397) 

0/0/0/0/0}0|0)8|4 |6]6 | 2:(PSL(2,7):2*) 

O°) 05,1 0.) 0 OO. 20 |B) Ger |G.) 6 BeBe) (34802): (3:2) 

AL) Oe 10: | Oe} 0-02) 02) Or 02+ [05 2 2 s(29-(2:8)) 

4/0/0/0]/0]}0]0]0/0 |0/4 J 2®:(24:D6) 

6/0/0;0}0/0]0/0/0 | 0) 4 | 23:(26:3) 

0/6/6/0]/0}0]0]0/0 |0]4 J 28:(24:(2?:3)) 
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Garlicbread31 
alb|c/|dje|f}]g/h]i |j k | Index 
Oe), 0: Oe | 05 )02) 05 08 Or) )-0 73>, |) Be8e 
0/0/0/0/0]}0}0]0/0| 10] 4 | 2&:(24:D6) 
000 )Os 07 |) | 0) 0") 64), 3/8 2A 8) 
QQ.) 02 )-0!)0. 105/705) 0s) O20" | Be |) 2282 
4/0/0/0]/0;/0;/0]0/0]0 | 4 | 28:(3:25) 
Ae |) Oe) 0? 902 | 05) Be) O 50.4] OLD . | 650. | Det 3 * 9139223) 
AN Oe h.)-O: | O20: 10 OP | Bel «| Br || BB 989) (3-97) 
AO | 0" | 0% | 0.) Gs) 0), Oe] Oy 08" | :0: I DAF ys (2238) 
10}5/0/0]/0/0/0/0]0]0 | 5 | 2:(As5:(A5:2)) 
10}5/4/0|0/0/0/0]0]0 | 10 | 2:(A5:(A5:2)) 
0}4/8]/4]/0]/0/0]}0]0]0 | 4 J 29:(26:(22:3)) 
0/5|/8/4]/0]/0]0]/0]0]0 | 5 J 2:(As:(As:2)) 


10.7 2*18:(3:A6) 


We have the following information 

S:=Sym(18) 

x ~ (1, 18, 4, 17, 3, 15)(2, 5, 14, 11, 6, 8, 16, 13, 7, 10, 12, 9) 

y ~ (1, 16, 10, 15, 9)(3, 12, 5, 17, 11)(4, 14, 8, 18, 13) 
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yl*¥x*y 

t2, (ta! * cl * y # x * ym} * x2), (Co! * y2)2), (tx * y * x), 
5 


* Vy * 1 * .—-1 
p) 


KR ye 


x * ae * xo * re ha a 
(x * y )*2\ ote 


(( 
(( 
(( 
((x * y) #4 (ary eal eyea®))d 
(( 
(( 
(( 


Nee Payxa*))c 
) 


x) #y (ure Pay?) Ye 
x) Kt (yea? eyxory” xx?) )f 


—2) #4 (e Saya 4y))9 


’ 


1 


((x2)*t@ leyxa lay 
(a? * y)*teryee) ye, 
(((x * y) #3) *t(eryee ley sey? #2) )j > 


xo Ky "yh 


, 
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alb|}c/|djej|f|g/]h|i |j | Index 
0/0/0/0]/0|0/0/4)0] 0 | 2%:Ag 
0;0;/0;0)/0/;0/0]|0)0] 6] S7 
6}/0/0;0;/0/0/0}0);0] 0] S7 
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alb|c/dje/f}eg/h |i |j Index 
0/0/0;/0]/0/0];0};0 |6 |O |S, 
0/0/0/0|]0|0)/4) 10] 10/0 | 2%:Ag 
0/0]/0/0]0]0]6]0 | 10} 10 | 3°:(2:A6) 
81/0/6/2;}/0/0/0)0 |0 | 0 | 21:(2:Ag) 
0/6/0/3]/0]/0];0]0 |0 | 0 | 2!7:(3:Ag) 
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Progenitor of Cucumber3 
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6};0/0;0;/0/;0/0]|0)0/] 0] S7 
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albj|c{|djej]f}g/ hi |j Index 
0;0;/0}0/0/0/6;0/9]0 |} Jeo 
0}0/0]0]/0)/0]8]0] 6) 10 | 22:(2°:Ag) 
0/0/0/0]0/0]8|6]0| 10 | 2°:Ag 
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Cucumber5 
al b}|c/|djej|f|{|g/]h|i |j | Index 
0}0/0;/0/0/0/0]}0)4/0] S7 
0}/0/0/0]}0/0]6|3|0/]0 | 21:(3:Ag) 
0}4]/0/0]/0/0;/0]0] 0] 0 | 2%:Ag¢ 
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0/0 |0;/0]0]3]4/)/0 | 6] 0 | 2?:(3:A6) 
0/0 |0;0]0})4/6/6 |0] 10} S7 
6};0 }0;0}0;0)0/0 |0)0 87 
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alb |c/djej]f}eg/h |i jj Index 
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Cucumber12 
alb{|c/|dje/}f}|g/h |i |j | Index 
0;0)/0;0/0)0/)/0]0 |0) 4] S7 
0}/0]}0/0]0/0|0) 10] 4] 0 | 2%:Ag6 
2}/6)/0/0/0}0/0]0 |0) 0} Sz 
3/6)/0;0]/0]0;0/0 | 0) 0 | G(,4) 
Progenitor of Cucumber13 
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Cucumber13 
albj|c/djej]f}g/h]i jj Index 
0;0;0}0/0/0/0;};0/0]6 | S7 
0/0/0/0]/0]}0/0/0] 4] 10 | 2°:Ag 
0};5;/6;/;0/0/0/0]}0/0]0 |S, 

Progenitor of Cucumber14 
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(y*x*y1* x72) (yen? ayrany” 4a?) ey (cry?) )d 
(x*y*x* yo? * x) ep ery ae” Tayenayee) ye 
(x3) ely serve) )F 
(((x * y)3)eery” aM ayea®) ee) 
(x3 * y) te apne hay) yh 
((x2)*t(@ayre YD yt, 
(x2) #p(@ Ty? #2?) 5 = 
Cucumber14 
albj|c{|d]/ejf}{|gj/hyi |j | Index 
0 0|0|5/0) 8 | 2 | 24:(34:(2:Ag)) 
4 2/3/0/0/0/0/0/0) Ag:(A7:2) 
Progenitor of Cucumber15 
Gey t>:=Group<xyAl yy * xO ye x ety Py 


—1 x * .—l * .-1 
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y sk ae = 


y 
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xt) ¥t (oryee? )i ss 


xo * oa LYRE “))ye 
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xa leyka yea) Ny 
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yo tea heya lew ‘yh 
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Progenitor of Cucumber16 


G<x,y,t>:=Group<x,y,t| y° , y~? * x 
-1 * ,-1 
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x) *t(cayraryxa?xyaa ) )f 
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* yt) tory” 
(x * y)2)*¢ ru 
x * y) *elery 


x0) #y(eryre*) ty (wayne lay? ee?) Ve 
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xa—lxyka? yx) Ne 
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xa leyka?xyea) Ne 
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d 
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’ 


Cucumber15 
alb |c/d]/e|{f}/}eg |hjJi |j | Index 
0/0 |0/0]0/0|6 | 0] 6] 3 | 2!:(3:A6) 
0/0 |0}0]0}0)10}0)0] 0) 22:35 
0/0 JO/0}0]6]10}0}0]3} Jo 
0/0 )0/0]0]6]10}0/]0] 6 | 2xJo 
21/8 |0/0}0}0]0 |0) 0] 0 | 2?:(25:Ag6) 
0/10)/6;0]/0]/0]0 |0}0/0]| S, 

3 x ae * x7! (x yo)? yet 


Ray) © ee) (ie ye) ae = es 
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) 
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((x * y *y * y? * x) Py lery Tee yee? ayer) as 


Cucumber16 
alb|c{|dje/f{|g/hji |j | Index 
0;0)/0)/0/0)0}0/6]0 | 8 | PSL(3,11)x2 
Oe fs | 20) Oe 702 OB) abe | 629203? 23)) 
OO) Oe) 0.) | 0 2) 02) Be «10. | BAB tAg)) 
0/0]0/0]0]0] 2] 0 | 10 | 6 | 29:(34:(Ag:2)) 
0/0/0/0]0|0/2]41] 10] 0 | 2%:Ag 
0/0/0/0;}0/0]2|6]0 | 6 | 3°:(2:Ag6) 
0/0|0/0|0| 0] 2] 6 | 10 | 6 | 34:(2:Ag6) 
0}/0/0/0}0)0/2}8]0 | 6 | 229:(2:A6) 
0}0/0]/0|0]0] 2] 8 | 10 | 6 | 29:(2:A6) 

Progenitor of Cucumber17 

Gee yt Croup a, Foe t Pe ee a ey 
Nass Tid, cio Ray gat ne 

7, (hag Ee eat apa ge ee Pig A (tote Fy?) (he te ey): 
((x * yt * 1 * yl) spear Tey seey 24a) ya 

((x° * y) tere 749-7) 

((x * y)*elerpre™ ) Ye, 

((x) #4 ee? 4uee?) a 

(x2) #4 oryeeayentayre) ye, 

((x73 * y)*tleey tee bayer) F 

(((x * y)?)*t@ Vey tag leym lew ))9, 

((x*y *x* y? * x) Felere PHU) 

((y *x* yi * x72) ¥p (wey tee Payer?) yi, 

( Ayn)? 


tte *Y 0") J = (x? * y? * x2 * ot * x!)> 
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Cucumber17 
alb|}c/|djej|f|g/h|i |j | Index 
0/0/0/0/0/0]0/0/0] 2} 27:3, 


Progenitor of Cucumber18 


Gk j,t> Grupa y uy te oe a ee Pay eg ee 


-lxey* yey kyl *y-1 
Ye RE RY x"; 


, BI ECR a ye eee Ge ys a) 
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(t*t( atey2xa Via (x2 # y2 & x2 yl * yol)s 

Cucumber18 

alb|}c{|djej|f}|g/]h|i |j | Index 
0}/0/0/0]/0/0]0|0| 0] 2 | 22:35 
0;0;/0/;0/0}0;/0]0)]3]2 4] Je 
0;0;/0/0/0)}0/0)]0] 6] 2] 2xJo 

Progenitor of Cucumber19 

Gexyi>=Groupexyt oy Pe ty Fe et gy cy ay 
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Cucumber19 
alb|}c{|djej|f|g/]hj|i |j | Index 
0}/0/0/0]}0/0]0|0|0] 2 | 22:35 
0;0;/0;/0/0;/;0;/0}0)3] 2] Je 
0;0/0;/0/0/0}]8]0)}] 6} 2} 2xJg 

Progenitor of Cucumber20 
G2e v5 =Groupacy tly yoo ee ot et cy 


-lkxey* yey kyl *y-1 
YX yxy x"; 


ty ee et ae) Ge yy) Gils ty xP) 


(x * y)3)*t (ery tee Payne) ya 
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xO Ee: ote ye 


i rr? ey 
xr YP KE Nye, 
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(( 
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(( 
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b 
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Cucumber20 

alb]|c|dj/ej]fj{|g/h |i |j | Index 
0/0/0/0]0]0/3] 10) 10] 0 | 2°:Ag¢ 
0}0/0/0]0/4]0|10)0 | 0) 2%:Ag 
0;0;0}0/0/6|7}0 |6 | 0] Sz 
6|4]0/0]/0/0]}0)0 |0 | 0] 3°, 
0;0/4/0]/0/0]0|0 |0 | 0) 28:Ag 

Progenitor of Cucumber21 
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1 x * *K 


xX 


x * —1 * mae 
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Cucumber21 
alb |c |dje jf |g}h |i |j | Index 
0/0 |0 |0/0/0| 4] 10] 0 | 6 | 34:(2:Ag) 
0/0 |0 |0/0]0) 8] 10] 0 | 6 | 2°:(34:(2:Ag6)) 
0/0 |0 |0/0]4/0] 10] 8) 0} 2%&Ag 
0/0 |0 |0/0]8]0] 10] 0] 6 | 21:(2:Ag) 
2110/0 |4/0/0/0]0 |0/0/S, 
2/8 |10}4/0]/0/0]0 | 0] 0] 2%&Ag 
2/8 |0 |8/0/0;/0]0 | 0] 0 | 2?:(2°:A6) 
Progenitor of Cucumber22 
Gxxy,t>:=Groupexyt| Py tx yt ky ey 


yo xe y 
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Cucumber22 

albj|c|d]/ej]f|{|g/hji_ |j | Index 
0/0/;0}0;0/0}0)/0)0 | 6] Sz 
0;};0;0;0;)/0;0]8)]7) 10) 04] Je 
4}0/0]/2]/0/0/0]0]|0 | 0 | 34:(2:A6) 

Progenitor of Cucumber23 

Gexyt>:=Groupexytl yoy - Px ty ee x Fe yt ey 
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Gy hae ot eat ye se) (ee yee alae hay, e)*), 
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ee ee 


y *y * yo * x72) aE Layla leym lew ")xt(x 3 eysea “*9))J = 
Cucumber23 

al b}|c;|djej|f}{|g/]h|i |j | Index 
0/0/0/0]0]0]0]4 | 0] 3 | 37:(Ag:(A7:2)) 
0;/0;0;0/0]0|0] 4 | 2] 3} Ag:(A7:2) 
0/0/0/0]/0/0/8/0] 2] 6 | 2%:Ag 
0;6)/0/;0/0|}0/0]0]0) 04 Sz 

Progenitor of Cucumber24 

Gxt yie= Gipsy y ay Ne ey) ae ee ae 


—1 x * .—l * .-1 
y xy y x; 
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= = i 2 —1 5 
x * y 1x x 1 x* y eg le ae a AYRE i, 


(tet (eryrne™) I= (x? * y? * y2 x yl * x!)> 
Cucumber24 

alb|c/|dje|f}]}g)/h{i- |j | Index 
0/0/0/0/0/0/0/0)]0 | 2 | 27:35 
0;0/0/0/)0/0]0]0} 10} 2 | 2xJo 
0;/0/0/0/0/3]0/8]0 | 2} Je 

Progenitor of Cucumber25 

Gay i> —Groupaxyt| yyy ot ee ye ee le ye ey 
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xt) *y sa?ayee?))b 
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x8) #4 (ery y yen) Ve 


x*y*x* yo? * x) *t (eager hey 
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5g y)*eleryT so Tayeaeyee)) f 


xXx 

—2)\ «4 (rayxalaxy—learxy2xx 

x72) #4 (ory y ye) 9 
x5) #4 Layla —laymlae *)xp(cryT? 
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( 
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(x? ) (wey?) es, 
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sexy” ?x2))d 
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* Hl * 1 & 1) *E(cxyxaxyxa2xyxax!)yi 
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y xo * yah) *t(weyse 7 4 ((exyer?)”))a 


sam tayee*) yh 


Cucumber25 
alb{|c/|dje|f}]}g)/h{i |j | Index 
0 0 50 OP) OO, [2124s 
0;0;0}0/0/0/0}|0}] 10} 2 | 2xJe 
Progenitor of Cucumber26 
Gxxy,f>:=Groupexytl yo iy Pe ty et a ey 


-lxey ky ky kyl *y-1 
Ye RE YS RY x"; 
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ieee *YKE me 

((x * * y 2 * x) Flay tee bayee) a 
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((x3) pry Lege heyen?ayee) Ff 

((x2) #5 ure ey y*))g. 
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a a ee 
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Cucumber26 

alb |c/}dje}]f}]g]/hy|i |j | Index 
0;}/0 |0/0)0}0/0)7)]7)/0) Je 
0/0 /0}0|)0/6]0/0]0) 0 | 2?:J, 
O20 {0 08) 0 | 385) 05) BO | eee 
6/0 |}0/0/;/0);0);0}0}]0) 0} Sz 
0/0 |6]/0])0/0;/0]0]0] 0 | 2?:J2 
10;0 |6/0)0;0/0/0)]0]0 | 2xJe 
0/0 |4}/6]0/0)/0]0]| 0] 0 | 22:(2°:A6) 
0] 10}8/6]0/0]0]0] 0] 0 | 2%:Ag¢ 

Progenitor of Cucumber27 

G2 yi = Croupeeytl ny oe ee ae eg ee ae ee 

Nr Tai, ade ey acta aaa 


ty (ty? * xt ty FF yt x), Get * y?)?), (tle * y * x7), 
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((x® * y)*eere” sol eyre? syne) )j > 


Cucumber27 

alb/c}|d/je]f}]g/]h]i |j Index 
0/0;0}/0);0/0}0/0)0}]6 | S7 
0/0/0/0]/0/0]0/2]0/0 | 26:Ag 
0/0/0]/0]0/0]6|3 | 0} 10 | 3°:(2:Ag6) 
6/0;0}0;0/0}0/0);0}]0 | Sz 

Progenitor of Cucumber28 
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x2) #2 layla ley 


Cucumber28 
alb|c/|djej]f}/g |h Ji |j Index 
0/0/0/0/0/0/0 |0 | 0] 4 | 2&:Ag 
0/0/0/0;/0]0]0 | 10]81]6 | 3°:(2:Ag) 
0/0/0]/0]0/0/10/10]8]8 | 21:2°:Ag 
0/0]0/0{|0]0] 10 | 10} 8 | 10 | 5°:(2:Ag) 
3/0/0/0;0}0]0 |0 |0/0 |S, 

10/8/0]/6)/0}0/0 |0 | 0 28: Ng 
017/8/8{|0]/0}0 |0 |0/0 | Jo 
Progenitor of Cucumber29 
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Progenitor of Cucumber30 
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Cucumber29 
alb|c |d/e/fJ)g]h/i Jj | Index 
0/0]/0 |0/0/0/0]0/7) 0] Jo 
0}0/0 |0/0]8]4]0]0] 0 | 22:(2°:Ag) 
0/6/6 |0/3/0{|0|0]0] 0 | 2!:(3:Ag) 
6/0/10/0/3/0|0]|0]/0]0} G24) 
vr * x3 * a * xl , (x y 14 ae 
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Progenitor of Cucumber31 


G<x,y,t>:=Group<x,y,t| y° ’ y? * x3 . y? . aie ’ (x 


yh xe y 
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Cucumber31 
alb |c}/djle/ff}]}g)ht{i | j | Index 
0/0 |0/0}/0}0}0/4] 4] 0} 2%:Ag6 
0/0 |0/0/0/0]3]6) 4/0] 23%:(2:A6) 
3/0 };0;0)/0);0);0;0;0) 0} Sz 
0/10'0;/3/0)0/0]0]0/]0] 2xJo 
0/10 7/;3/0)}0;/0]0]0/]04] Je 
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Progenitor of Cucumber32 
G<x,y,t>:=Group<xy,t| y>, y7? * x38 * yo? *xclb (x #ycl4 yd # x * yb * xl * 


-lxey* yey kyl *y-1 
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Cucumber36 
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Cucumber38 
al b}|c/|djej|f|{|g/]h|i |j | Index 
0/8]/2/0/0/0;/0]0]0]0 | 2%:Ag 
0}0}3/4]/0/0]0{|0]0/] 0 | 219:(2:Ag) 
0/9 |/3)/41)0)0)0)0-| 0) 0 | 2%:(3:Ag) 
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alb|c{|d]/ej}f|{|g{]hy|i_ |j | Index 
01/0/0/0]/0]}0/0/0]0 | 4] 2%:Ag 
0;0;0}0/0/0/6}5] 10] 0} S7 
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10.8 2*9:(37:(27)) 


We have the following information 

S:=Sym(9) 
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2:(PSL(2,81):2) 
2x As 
27(2:(3:2)) 
PSL(2,7)x2 
(2:3):(Ag:2) 
(3:2):PSL(2,19) 
(3:2):PSL(2,19) 
(2:3):(Ag:2) 
2*:(2:(3:2)) 
2:(3:Ag):(Ag:2) 
2:(PSL(2,81):2) 
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10.9 2*1?:(23:27) 


We have the following information 
N:=TransitiveGroup(12,37) 

S:=Sym(12) 

x ~ (1, 8)(2, 7)(3, 6)(4, 5)(9, 12)(10, 11) 
y ~ (1, 6, 7, 12)(2, 11)(3, 10, 9, 4)(5, 8) 
#N = 48 


Progenitor of juniper 


G<x,y,t>:=Group<x,y,t| Bees rg fe gee aye eR Se a ye, a ae ede 
x*y lt x ky *¥ yk yy ky * x, 
t2, (t,(x * y2* x)), (t(x *y *x* yl *x * y)), 
(x y x ty} tx yytelonennneny ye 
(x*t(yrrey) > 
(((x * y)?)*6*2))J¢, 
(Cah pe aa 
(y2*t ure) Je, 
3 
((y *x * y)*tlom) fF, 
* yt (yP oxy) )g 
((x * y)*t ye 
(y*turory )yh 
(xt (ory? xray) yi 
9 
(ety * x ty hx * yy), 
(t*t (#2) yk =(x*y*x* yt *x * y)>; 
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Progenitor of juniper2 


Group<x,y,t| x° ,y*,y 


G<x,y,t>: 


ay 
oe y * y * yl * y * y) te lerureey 42) yh 


) 
eee) eee) 


Ene) Ne 
P 


-1 


x 


2 


ae ao) att 
yttureryecry ya 


o) 


* y) *(@ryy)) a, 


y? ) *t (yraary) 4, 


(x * y)2)*e yey) Ff 


*y * yee 


* 


* y) (aay? xay) ie 


1 


*€))9 


Juniper2 
alb|c|d/ej]f|g/hj|i |j | k | Index 
0/0/;0;0;0)/0;0]0)10])6)/ 1) 2xAs5 
5}8/2/0/0/0/0/0/0 |0| 5] 2xAs5 
4}0/3/0/0]0]}0;/0]0 | 0} 2 | 2xPSL(2,7) 
514}3/0]0]0/0/0]0 | 0] 2 | 3:(2:Ag) 
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3:(PSL(2,7):2) 
PSL(2.7):(27:(3:2)) 
PSL(2,13) 
PSL(2,127) 
PSL(2,37) 

92 :(kei9) 

2x PSL (2,41) 
2x Ag 
2:(As:(A5:23)) 
2:(PSL(2,81):2) 
PSL(2,11) 
PSL(2,19) x2 
PSL(2,19) 
2°: Ne 


Progenitor of juniper3 


G<xyt>:=Group<xy,t| x 97. yt ety? * 


xg hay) * x * * y * Ky 


y 
MOE 3?) Werte y ay), 
ees 
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YX, 


ia 
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(Go ry 

(yy ae, 

(ty Pe eee 

(x * yee ENS. 

((y2) et orery” eee )\E 

(((x * vB) 9, 

((x * ye wey Paway) 

((x * # y) ster heoayse) yi 
((x * re ky * y)*tyrreyeory™) 5 
( 


tet ys = (x*y*x* yy" *x* y)>; 
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PSL(2,11) 
3:(PSL(2,7):2) 
2?:(A5:2) 
PSL(2:7):(0713:2)) 
PSL(2,13) 
PSL(2,127) 
2x PSL (2,41) 
3:(2:(A6:2)) 
3:(2:PSL(2,19)) 
2x PSL (2,7) 
2:(PSL(2,7):2) 
PSL(2,8) 
PSL(2,19) 
PSL(2,73) 


Progenitor of juniper4 


G<x,y,t>:=Group<x,y,t| x? , y* , y~ 
x *y 


ty (Ge 


—l1 x 


* *k x * 


».¢ xX xX 


¥ y 


1. 


x, 


* 


xX 


ye cil 21) 8 (hee ae at Sey) 


x * yyten)e, 


(x * y)3)*t eevee) Je, 


y ky * y) erry? aoay) a, 


(x * y)2) ero” 


x Fy? * 


x * y) *t (wxyxoy” xx) \e 


Txaxy) )f 
x * y) + (y?aory)) 9, 


y] 


y? ) #4 (yarry”) he 


’ 


* y * yo *y * y)*tle")) >, 
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Progenitor of juniperd5 


Gay ts =Croupayt| sy ya ye ge ae et ey 
x*y lx ty ty ty kx ty * x, 

t, (tx * y? *x)), (t,(x *y *x*y? * x * y)), 
(((x * _ presen) 2, 

(Gra yey, 

(yt Bo : 

(Ge iy ae) 

(x * ee 

((y2)*torrry™ hersy) fF 

(((x* ysyrelo9, 

((x * oe xury *away) he 

((x * y? # ya (oT a a 

((x * y * eee nnn, 
(pe ag hE yt)? 

Juniperd 
alb/]c|d/ej]f|g{|hji fj |k | Index 
0;0;/0;0/0}/0}0;3]0}]0 | 3 | 2:(5:2) 
0;0)/0;/0/0}/0}0;3]}0]0 | 5 | 2:(As5:A5) 
0};0/0)/0/0)/0}0|3]6)]0 | 6 | 3:(PSL(2,7):2) 
0;0;/0;/0/0)/0}0;3]6]0 | 7 | PSL(2,13) 
0}0/0}0]/0/0/0}3}|6]0 | 8 | PSL(2,7):(2?:(3:2)) 
0;0)/0;/0/0)/0}0;3]6]0 | 9 | PSL(2,37) 
0} 0 | 0} 0°|.0 )0.) 0} 3°) 7 |. O | 8: | PSLQ,127) 
0;0/0)/0/0)/0}0|4]7]0 | 4 | 2xPSL(2,41) 
0}/0/0]/0]0]0/0}5 | 2] 10] 10 | 2?:(A5:2) 
0/0/;0}0;0/0}0/5)3]0 | 5 | Ag 
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Juniperd 
alb|c/|dje/f{|g]/hj}i|j |k | Index 
4/4]/olo/olo};olo]o|]o|7 | 2xPsz(2,41) 
5}/4/o0/0l]o0;o]ololo)o|4 | Pst(a9)x2 
3/7/o0lo0]o0;o0;/o]o0]o]o]8 | PSL(2,127) 
3/7/olo]o;o/o]o]o]o]6 | Pst(2,13) 
3/9}/0)/0/0)0)/0}0])0)]0|6 | PSL(2,37) 
5/9/0/0;0/o0/o]o]o]lo}3 | Pst(2,19) 

10/9|o0;o0;o0}o0;o0)oJol}o)2 | 3:(2:PSL(2,19)) 
6/3/3]/o0]o0;o/o]o0]o]o]3 | 3:(PSLQ,7):2) 
9/3|4]o]o;oj/ololojo}a4 | Pst(,73) 
s|2|7/0]/0/0/0]0]0] 0] 10 | 2:(Ag:2) 
8}2)/7}/0/0)/0}0/0]0|0]7 | 2xPSL(2,7) 
3/6|7/o0]o;o/o]ol]o]o]7 | Pst(2,13) 
oJ/2}slololojolojojo]s5 | 2:;Psucs.9):2) 
9/3|/slololojololojo}a4 | Pst(2,73) 
3/6|8]o0]o;olo]o]o]o]s | PSL(,7):(2?:(3:2)) 
Progenitor of juniper6 
Gxiey ts =Croupea x oy ye ee ay a ey a 
xt y lt y ty ty ty tx ty ty, 
atte ye 30)), (Gey Fey? se™ y)), 
x * y? *y * y) Eyre) )o, 
x * y Ky * ys * y y)*te¥)), 


(x * y)3)*t seep) \c 


y*x* y)teery?eeey)) a 


1 
) 


(x * y)2)*¢ rere 


x * y2 *y * y)*eynery) 9, 


sony!) \f 


x * y) Kt (wxyxaey” xx) \P 


’ 


y? ) *t (yxory?) \ 
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Progenitor of juniper7 

Gay b= Croup Cg ae ge a et ee Pa 
x Ky ley Ry RyRy RR RY RH, 

t, (tx * y? *x)), (t,(x *y *x*y? * x * y)), 

(((x * _ eye, 
((y * x * yO)’, 
an es 

(ey ety 
(Et yyner))e, 
((y2) troy” 1 
(( 
(x * 
(x * 
(x * 
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(x * y)3)*t t (wy)? 9, 
x oe xxy *aey) he 
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x * y)*¢ oT 
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Progenitor of juniper8 


Gixy.t>:=GCroup<xiyt| a2 9? yt * x ye * 


gy lt ae ey Pty te Py Pe, 
J (tyGc* y? #x)), (hey x * yo} x * yD), 
Ky a 
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x * y? Ky * y)¥t ly? ORY) 9 
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Juniper8 
albjc{|djej]f}/gi/hji |j k | Index 
0/0/0/0/0/0}0/3]2]0 | 5 | 2:(As:As5) 
0/0/0/0/0/0}0/3]2]6 |6 | 3:(PSL(2,7):2) 
0/0/0/0]/0;/0}0\3]2)6 |7 | PSL(2,13) 
0/0/0/0]0/0]0)}3]2)6 | 8 | PSL(2,7):(2?:(3:2)) 
0;0;/0;0/0)/0}0;3]2|6 | 9 | PSL(2,37) 
0};0/0;}0/0/0/0|3)2]7 | 8 | PSL(2,127) 
O0/O0/0/0}0}0}0]4/0]4 | 4 | 2?:(As:2) 
0;0/0;0/0)/0}0|4]0]4 | 7 | 2xPSL(2,41) 
0/0}/0/0]/0/0}0)8]2]2 | 10} 3:(2:(Ag:2)) 
0/0}/0/0/0/0}0/8]3)/2 |8 | 2:(PSL(2,49):2) 
0;0;/0;0/0)/0}0;9]0}]9 | 2 | PSL(2,19) 
0/0/0/0/0/0]}0/9]0)] 10) 2 | 3:(2:PSL(2,19)) 


10.10 2*'°:((47):(2:6)) 


We have the following information 


S:=Sym(16) 


x ~ (1, 3, 7, 8)(2, 15, 12, 4)(5, 13, 10, 14)(6, 9, 16, 11) 
y ~ (2, 5, 11, 15, 13, 9)(3, 4, 10, 8, 12, 14)(6, 7, 16) 


#N = 192 
Progenitor of piggy 


G<x,y,t>:=Group<x,y,t| x* , y® , y~ 


3 *& yl * 
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((x * y? * 42 * y) ey teyre) )e, 
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((x *y * x2 * y lye ereytee Tey) A 
(Pe pees 
((y2 ky * yo # ys te? *y ee) 
(x? * yr *y * yrtys > 
Piggy 
alb]/c{|djej]f|g/hji |j |k J Index 
0/0/0/0]0]/2/0]10/0]|5 | 2:(As:(A5:2)) 
0/0/0]/0|0/0/2]0 | 10] 5] 10 | 3:(PSL(2,11):2) 
10;0]/2/0]/0/0;0]0]0 |0]5 | 2:(As:(As:2)) 
0/5/2/0;/0/0/0]0]0 | 0] 10 | 3:(PSL(2,11):2) 
4}0/5/0]/0/0/0]0]0 | 0] 8 | 22:(PSL(3,4):27) 
6}0/5/0;0/0/0}0}0 | 0] 5 | 2xMyp 
6/6/5]/8;/0/0/0]0]0 | 0] 10 | 2?:My. 


Progenitor of piggy2 


G<x,y,t>:=Group<x,y,t| a cp pape aE ae et fap ge eng 
Bg Poy a La Le SK 


-—1 


y2 * x?) #4 
x * y)2)*u?*2))> 
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2 * yee lyae))F 
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) 
ys) ego tyre ay) 
26 
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Piggy2 
alb{|c/|dje/f}g/hj]i|j|k | Index 
0;0;/0;0/0)/0])0,/0]2)44]5 | 2:(As5:(A5:2)) 
0;/0/0;/0/0/0]0;/9]0|4]4 | 2?:8(6,2) 
8}/0;0;,2])/0}0;0/0]0;0]7 | PSL(2,49)x2 
10;0;0/2/0/0/0/0/0/0/]5 | 2:(As:(As:2)) 
0}5)/0)2/0]0]0,0]04| 0 | 10 | 3:(PSL(2,11):2) 
6°/|0|/5-|0/0}0|0:) 0) 0.|4 | 27:(PSLG,4):27) 
Progenitor of piggy4 
G<x,y,t>:=Group<xy,t| x4, y8 , y73 # xcl * y3 # chy * x? yo) * x? # yd * x? 


pi Loy ley a: ae oii ak cae i, eae (t,y), (ile y ext Fy te), 
y2 * x2) #E(yeeeye) a, 

x * y)2) Ey? #2) 

y txt Nee) 


x) (a7 xy?xa bey) )a 


’ 


x * y2 * y2 * y) terrae?) ye. 


~Pxa*) 9 
? 
y*x* y) etry e744) he 


x2) ¥p (a bey? *) ya 


tey")) 9 


(( 
(( 
(( 
(( 
(( 
(Geta eee 
(( 
(( 
(( 
(( 
( 


alb{|c/|dje|/f}|g)/hj{i |j | k | Index 
0};0;/0}0/0/0]0;,0]0 | 2 | 2 | PSL(2,7)x2 
0};0;/0}0/0)0]0)|8|4 | 21] 3 | PSL(3,3)x2 


Progenitor of piggy5 


Gxx yt —Croup<iytl) x yo ar Peet eye Pet #2 


* lx y-l * y-l * y-l*y * yl * 
y,xX y x y xy 


= > ee eee 
((y? * y * y 1 x x) * xy lea *y))o, 


rae tA a ae ye ae ye ee 


(Gory) ane ey) 

((x * y? * y2 x y) tly eeryee) ye, 

(at yy ))4, 

(Grey). 

(G2 )F, 

((y3)*t(@#)))9, 

((x * y * x2 * y lye eevee Tey) A 

((y? ky * y) eer), 

((y? ky * yt * x) ep eray eet) 

(Rag eye gg hs 

Piggy5 

albj|c J|dje;/f]g]h]/i |j |k | Index 
0;0/0 |}0/;0);0]2}]0)5 | 10 | 10 | 2:(As:(A5:2)) 
0;0;/0 |0/}0)0];2}]0) 10) 10] 5 | 3:(PSL(2,11):2) 
BeBe) GeO 208) Oe sO oO OS Or. | Be) | BeCPSLQ.11) 2) 
A180! | 08 10) 00/00) 00:0 |G): (8 | BP PSL(B4) 22) 
8|}0]/10/5;/0/0}0/0/0 |0 | 8 | 2:(PSL(3,4):(27)) 
6/6/5 |8/0]/0;/0]/0/0 |0 | 10 | 2?:Mj2 

Progenitor of piggy6 

Geax yie=Croupeiyt) xy yee ay te a ee ge ee ey 


#y x ans ley eet ey ER ge eg th ag A age see teal ie see aye he het 


y? * x2) p(y ery) a 


x * y)2)¥¢(y? #2) 


x * y2 * y2 * y) tyre ay?) ye, 


2 x y)eerne))F 


* 


y*x* y) etry e274) he 


x2) ye Taye) VE 


y3)¥ plat eyee tay") 


3: 
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(y * xl * ae * x*t)* > 


Piggy6 
alb|}c |d/ejJf|gj|hjJi |j | k | Index 
0/0/0 |0/0]/0]0]0) 2] 0] 5 | 3:(PSL(2,11):2) 
0/0/0 |O0/0/0]0]9)0]| 4] 4 | 2?:S(6,2) 
01/0/0 |0/0]0]6]|0) 2] 8] 8 | 3:(2:(PSL(2,7):2)) 
0/0/10]/2/0]/0]0]0)0] 0] 5 | 3:(PSL(2,11):2) 
10.11 2**4:((8:27):3) 


We have the following information 


S:=Sym(24) 


x ~ (1, 9, 20, 6, 14, 24, 2, 10, 19, 5, 13, 23)(3, 12, 21, 7, 16, 18, 4, 11, 22, 8, 15, 17) 
y ~ (1, 16, 23, 8, 13, 22, 6, 11, 20, 3, 9, 17, 2, 15, 24, 7, 14, 21, 5, 12, 19, 4, 10, 18) 


#N = 96 


Progenitor of Fishcakes 


Gx yi —Group<uy,t| ac ty 7) ey Pa tye ye Sa ey 


y*xl* y)*t yea bay?) F 
x3 * y?)*ta? e yo! a1))9, 
y* x72 * y)*t aay?) )\h 


x2) ¥p(yerry™) Je, 


( 
( 
( 
( 
(y * x2) *le"4v) Je, 
( 
( 
( 
( 
( 


x * ee * x)*t yea) yy 
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Fishcakes 
alb |c/}dje}]f}eg/hy|i |j|k | Index 
516 |2/0]/0]/0]/0]0/0|0]1] As 
4}10/}3/0/0/0/0/0]0] 0) 1 | 3:(A5:2) 
2 | el Ae] a] 0h Oe 20 | 0) 0) Oe) ay 22? 
3/5 |4/0]/0]0]0/0]0] 0] 1 J 2:(3:PSL(2,11)):(PSL(2,11):2) 
Dy EE NA Oi O05 Os | Oe On Ae | 1 | 74222 


Progenitor of Fishcakes2 


Gen yt S=Groupeayt| Gt hy) Py aoe ye Pa ey 


y * xl)r (247) Jd 


y * x2) (OF, 


o) 


x2 * y * xh) ey (eryee"))b 


y * y2 x y) tere) Je, 


xl y * xh) (oPay?) ye, 


*, (ty *x*y)), (t(y? * x), 
x73 * yt )ttly #2) Ja 


x*y* x 1l* y) etre ey) 9 


728 


729 


Fishcakes2 
alb |c}/dje/f}g}]h |i |j | k | Index 
0 0;/;0;0|0/2)/ 10] 10) 0] 1 | 2:(5:2) 
0;0 |0/0}0;0/3)/4 |0 | 6) 1 | PSL(2,121)x2 
10; 10;2)/0/0/;0/0]0 |0 | 0} 1 | 2:(5:2) 
4/6 |3/0/0/0/0/0 |0 |0)|1 | PSL(2,121)x2 


Progenitor of Fishcakes3 
G<x,y,t>:=—Group<x,y,t| (Cams * yo 7)? x74 * y * xl * ae ae * xl * yo * x2 * y? * 


x * y tye ye, 

3) #4 (eryee ay") 
-1 

y * x2) *4(o au )Nes 

y acd ype tae), 

x3 * y?)*ta? yo! a))9, 

y* x2 * y)*t aay?) \h 


x2) *(vrery DE 


x * ye * x), yea) 9 


Fishcakes3 
alb |c/}dj]e}]f}]eg/hy|i |j|k | Index 
5}4 |/2/0/0]/0)/0);0]0]0) 1} As 
4}10}3/0/0]0/0/0]0/0/ 1 | 3:(A5:2) 
3/5 }4/0/0/0/0/0/0] 0) 1 | 2::PSL(@,11)):(PSL(2,11):2) 
3/2 |5/0])0]/0/0/0]0]0) 1 | 3:PSL(2,11) 
2/5 |5/0/0/0/0/0]0]0) 1 | Ag 


Progenitor of Fishcakes4 


Gen yt —Croupsuyt| (So Fa ee pe a ah a 


ely * yy? =), 
3 


x73 * yal) *t(y #2) Ja 


x2 * y * xp lerye 2) 


y Pix 


yx 


yon 


x*y* xl * y)*tyre” ey") 9 


2x y) tere) Je, 


—1)#¢(2?4y7"))d 


’ 


gp tog WRENS 


Zee) S, 


o] 
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Fishcakes4 
alb |c}/dje/f}g)hy]i |j | k | Index 
0/10;};2/0/0/0/0]0/0) 0] 1 | 2:(5:2) 
6/4 |3/0/0/0/0]/0]0/0] 1) PSL(2,121)x2 


Progenitor of Fishcakes5 


G<x,y,t>:=Group<x,y,t| ( * mea : x4 * y * yl * v4 yo Kyl * yah * y2 * y? * 


wrt xvi y)*t yee) 
x3 * y?)*ta? ¥ y a))9, 
y* x2 * y)*t Pay?) i 

x2) ¥p(yerry™) ie, 
x * med * x)*t yea) yy 


tre@))F = (xy)> 


LN ON NN ON NN oS 
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Fishcakes5 
alb |c}/djle/f}gj)hj{i |j | k | Index 
5/6 }/2;0;/0);0;/;0}0;)0/;/0]1) As 
4}10}3/0]/0/0/0/0]0/ 0) 1 | 3:(As5:2) 


Progenitor of Fishcakes6 
G<x,y,t>:=Group<x,y,t| (Cee * aed : x74 * y * xT! * v4 yo * x71 * yo * x? * y? * 


i iy * x yey * =), 
(x73 * yt) tty #2) Ja 

(x? * y * xo (ery 2) 
(Get eye ae 

(y * x h)rt(e4y)) a, 
(x7! y * xh) ePay?) ye, 
GRE), 

(x #y * xvi y)*eyre” ty") )9 
( 
( 
( 


, 


x * yl * x) Fea) a 


tre@))F = (xy)> 


Fishcakes6 
alb |c/}/d]e}]f}]eg/hy|i |j|k |} Index 
10} 10/};2/0/0/0/0]0)0]0} 1 | 2:(5:2) 
6/4 |3/0]0/0/0)/0/0) 0) 1) PSL(2,121)x2 


10.12 2**:(2°:(2:3)) 


We have the following information 

S:=Sym(24) 

x ~ (1, 6, 12, 23)(2, 5, 11, 24)(3, 8, 14, 19)(4, 7, 18, 20)(9, 15, 22, 18)(10, 16, 21, 17) 
yes 24, A. TR 2d (2-98. 3. 7 2 1B, Te Ll, WO: 19. 16)(6, 8.12.9, 20515) 
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#N = 48 
Progenitor of apple 
G<x,y,t>:=Group<x,y,t| x4, (x7? * yt)?,, (x * yy)? ,, y®, t?, (t,@? * yy? * x * y)), 


((x * yl) tp e7ay7e2) yo 

(y*t (yee?) yb 

(x*t())e 

((x * y 2) ey eretey) 4, 

(Cx * yO )¢, 

((x? * yap) F 

((x2)*t ore "*9)) 9, 

((y3)*tyee?#y?) )h 

((x? * v3) *t (ery? ae 

((x * y)*t! ary Thee) 

((y * x)*t)* > 

Apple 

albic{|djej]f|g/hj]i |j |k J Index 
01/0/0/0;)0}0;/0]0]}5 | 2] 10 | 3:(PSL(2,11):2) 
0/0)/0)/0)0)0/0)3)2 | 5) 6 | 8xAy 
eh, O07 Ge 30) Or | 52k 08) A Bice | 2(22(8:2)) 
0}4/4/0/0/0/0]0]0 | 0] 2 | 2?:(A5:(As:2?)) 
TSO |) 0 OE 28) OPO) 0n Oe Nae po. «lll BPGOs(3i0)) 
3/02) 0-0/8) OPO: | OO." 02] Fs iF 2(22(3:9}) 
4/0/0]0]3]/0]/0/0]0 |0)8 | 2xPSL(2,17) 


Progenitor of apple2 

Gxxy,t>=Groupaxytlor ys (ey) gi yt le yt ey), 
(x De vy?) *¢ u)\o. 
(y3)*e ory” nea) 
(x * yy*t"))¢, 

i AYRE “D4, 
(x * yT)Aew))¢, 


ee ley) \f 


’ 


( 
( 
( 
( 
( 
(x 
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(yt ))s, 

Ca a ieee 

(x * yyw), 

((x * yt *y ThE) S 

((y * x)*t)* > 

Apple2 

alb |c/dje/f}eg)hfi sj )k | Index 
0/0 |0/0/0/0/0]2/]0) 2] 10 | 2:(5:2) 
0/0 /OJ/0}/0;/0/0}2]0| 4] 4 | 23:(Ag:2) 
0/0 |0/0;0/0/0]/2/0/4]5 | 5:(2:(S(4,3):2)) 
0/0 |0/0]0/0/0]2 | 6] 4 | 10 | 22:(A7:2) 
0/0 |0/0}0/0/0]2/6)]9]7 | PSL(2,8):(PSL(2,8):(3:2)) 
0/0 |0/0/0/0/0])2/7)41]6 | 2:(Ag:2) 
0/0 |O0/0;/0/0/0)4/4)2]5 | 2:(A7:2) 
0/0 |0/0|0/0/0|]7}3)/9]3 | PSU(3,7) 
0/0 |}0/0}0/0/0]8}2]8]7 | PSL(2,49)x2 
5B) 2-210) 0) 0] 0) 0 | 0] 0) 10.) :3:-PSL(2,11):2) 
7/2 }3/0/0/;0)/0]0/0]0)]3 > | PSU(3,7) 
3/10/3/0]/0)/0/0]0]0]0/]4 | 23:PSL(2,7) 
5/2 )/3/3]/0)/0/0/0/0/0/6 | 3xA, 
6 3}3]/0/0/0/0}]0/0)6 | PSL(3,3) 
6/4 |3/3/0/0/0/0/0/0]3 | 2:(Jo:2) 


10:13 —.2*!7:(2?:27) 


We have the following information 
S:=Sym(12) 

x ~ (1, 8)(2, 7)(3, 6)(4, 5)(9, 12)(10, 11) 
y ~ (1, 6, 7, 12)(2, 11)(8, 10, 9, 4)(5, 8) 
#N = 48 


Progenitor for peaches 


G<x, y, t>:=Group< x, y, t | x2, y*,y 1 *x 


arch ge Ba xe * * * * * 


xX xX 


y y 


YX; 


1 


x) (tl 


y ky * yt *y * y)*(Eorrery #2) ya 


ALAYKL) We 
; 


— 2K 2 * 
y *¥x * yl * x * yet ory ay) F 
x * y? * y * y)* (tyr) 9, 


t 
(( 
(( 
(( 
(( 
(( 
(x * 
(( 
(( 
(( 
(( 
(( 
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Peaches 


“N 

x “—— 

, ae 12 

=>, YOR 

are N ee N 
z en 2 » S ag mo 2 
SIn xn OOo 6 HANAN AAA KE MN AWA 
MIN ND NANM DN MH DD OKR AN MM /D © 

SOOO CoC oO 

mlOOoOOoOoO oOo Fea a aT ata OO Co oo 
HeH1OOoO OOM DCO OOOO OC OC CO Oo 
SBlooeooonmmytyyeyeyertrtocc od 
wlo occ oO OOOO COC OC OCC OCC OCC OCC CCC Co 
oo i oo io 
o]}Oo COO OO OOO OC OCC COC OC OC OC OCC CO Oo 
BPlo CoO OOOO OC OC OCC OC OC OCC CO CO 
VID NN MM COD COCO OOOO CO Oo 
2PID CONN COO OOO OO OO CO 
SIN + Oo +H DW COO OOOO ON NN AN 
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Peaches 


PS —~ — 

—— Cay N N 

ee — on. P sities 
Sas “nN na + 
KM DN 
2S ‘= Bay eS ei aS a a oo 
aR Oe ee ea ay 
re oe Sy NSnrtatt ven ann 
a N <u 4 AAA H wat aaa 
Sir nnmatnaaatanaAaaAaAnwe we wH BAAN 

ran) a) 

4|/K 0 OnW+t WD ANDANNN CON Ow +t FT CO wD 
mlOoOoOoOO OO OCC COCUCOOCUCCCOCUCOCUCOOOCUCUCCURCUCUCCCCOCUCCOCUCCUClCO 
sf ||MO Sn Ce KO" Sr 1S" (S> $V Oe OF Sr Ot (Sr O78 SS LS" 1S: 5S 
GO. OS OUS NS! SS. SOS OO SS Se (Ss SSS OS 
80:| Se Se HSE WO? oS SP fOr Sr 1" IOP 3S OS yt OS 1s OF 2S OS tO 
7S? 1S ese. (S'S SS 1S Os SS OS tS OS es SS: tO 
o]lo OOOO OOO OC OC OC OCC OC OC OO OO CO oO 
rot "Or eS 1: +S IS 6 Os Sr US, 2S OS IS sO Sr SS. tS SS IS ct 
Vv|/OC OOOO OOO OC OCC OCC OCC OCC OC NCU YH UH hh +H Ow 1D 
2icoc oo CO OM HD oO Do OHH AROM +H DN 
G/N NNN MM DOM HOHE HM OA OH + SO 
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Progenitor for peaches2 


1 x 


G<x, y, t>:=Group< yt | x*y x*y x *y x,y x 

yl ¥x ty lt xy ty *¥x*y* xt y* x, 

Oe yy ey), (le yr * x); 

((x * y)*erw")))2 

((y *x* y)*(eoreayr erry), 

(hy eyes 

(y?*(ee*)))4, 

((x * y)2* (torr) \e, 

(x *y *x* y * y * y)* (tery) )f 

(y?*(ele)))8, 

(Gat) ret), 

((x * y)*(Eoereverry")) 

((x * y)*(bor)) 9, 

(Gr xe eS 

Peaches2 

alb|c}|dje/f}|g]/hj]i|}|j |k | Index 
0;0)/0};0)/0)0}0/0]0}]3)]5 | 2:(As5s:A5) 
0;0;/0;/0/0/0}/0}0/0/5},2 | As 
2}/0/0/0/0}0/0]0]0/0) 10} As 
3/0/0;}0)/0)/0)0/0]0]0] 5 | 2:(As5s:A5) 
5/0/;0;/0/0/0;/0}0/0/0]2 | As 
7/2/0/0}0;0/0/0;0/0)]8 | PSL(2,7)x2 
8}/2)/0;0)/0)0}0/0]0]0] 8 | 2:(PSL(2,7):2) 
9/2}/0;0;/0}0)0{}0]0)0|9 | PSL(2,19) 
3/6/0;/0)/0)0)0;/0]0)0|]9 | PSL(2,37) 
3/9}/0;0)/0)0)0;0]0)]0|6 | PSL(2,37) 
10;9}|0/0;0;0/0/0;0/0|2 | 3:(2:PSL(2,19)) 
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10.14 2*°1:(31:5) 


We have the following information 
S:=Sym(31) 
x ~ (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
20; 21%. 28, 29,30, 31} 
y ~ (1, 16, 8, 4, 2)(3, 17, 24, 12, 6)(5, 18, 9, 20, 10)(7, 19, 25, 28, 14)(11, 21, 26, 13, 
22)(15, 23, 27, 29, 30) 
SEN = Tho 
Progenitor of fruitsalad 
G<x,y,t>:=Group<x,y,t| y° , y-! * 
t?, (t,(x * y)?), 

(x1 * y-l * x)2) #4 (yee bey 4)")ya, 
2 


x5) eer #aey) 8 


, 
yee * x1) Ft (y?2") 9 | 


x * y)2)*t((ysery yh 


1 


( 
( 
( 
( 
( 
(x*t((yse tay" 1)))F 
( 
( 
( 
( 


Mad > 


Fruitsalad 
albijc/|dje/f}|g]h]i Jj |G 
10;0;0/;2;0;/0]0]/0]0]0) 2 


Progenitor of fruitsalad2 


G<x,y,t>:=Group<x,y,t| y> , y7! * 


t?, (t(« * y)?), 


x * y)2)*t(eey?ae*) yb 
’ 
- So =4 -1 
x 1 x y 1 x x)?)*y ALKY S: 


yo * x hy teen) 4 
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((x)*trorn)) 

((x3)* (CO), 

eee: 

((x*y* #y Ty ry ey ety) A 

((y2 * xc} y2 # ol + y)*t(Cryee)) yi, 

((y-1 * x71 * y) *t (yer t49)"))3 Be 

Fruitsalad2 

alb/ijc/|d/elf}|g|h/i jj |G 
0 0 0;0)/0])0]0)2) 2 


Progenitor of fruitsalad3 
Gexyt>—Group<syt|) yay eo es 
t?, (t,(x * y)?), 


((y? * xl * y2 * yl * yer) a, 
(yh * hye (eet )) 
((x5) 4 ror) Je, 

((x * y)*t6 xxy ~hee))d 

oe nee 

((y7? *yytO)s, 

((x * y* x3 * yt) # (eeu yx ))9, 
lon ace 

((x3)*t plary ~Pxaey) é 

(Ge yt? *L xy —lTeamlay ae, 
(rn ene Ns 


Fruitsalad3 
alb|c}|dje/f}g}/h}{|i{|j}]k{G 
0;0;/0;0/0/0;/0}0/2/0]0] 2 
2}/0/0/0/0/0/0]}0/0/0|]0] 2 


Progenitor of fruitsalad4 
G<x,y,t>:=Group<x,y,t| y> , yt * x? *y *x, 
t, (t,(x * y)?), 


7A 


’ 


*y * x3 * yt) erev ja 
y} * x7! * y) ety erry) 


x * y) *p(a3xy? 


x) 4 (veya?) ae 


a2) \e 


x3) p(y eeryPae) ye 

x5) #p (yee Pay Dea bey) F 

xl * vo * x)2)*p (ery Teery?) \h 

y2 ¥ xo} # y2 # xo & yy Herren) )e 
* 


y xl * y) terete) 3 = 


Fruitsalad4 
alb/jc/|d/elf|g{|h/i jj |G 
1) 308 Oe) 1 Oe Oi) eles) Qe 2 
2/0/0/0/0/0/0;/0;0/0}] 2 


10.15 2*:((4:3):2) 


We have the following information 

S:=Sym(72) 

x ~ (1, 19, 51)(2, 52, 20)(3, 39, 29)(4, 30, 40)(5, 59, 7)(6, 8, 60)(9, 25, 37)(10, 38, 26)(11, 
45, 15)(12, 16, 46) (13, 65, 67)(14, 68, 66)(17, 31, 23)(18, 24, 32)(21, 71, 53)(22, 54, 72)(27, 
57, 61)(28, 62, 58)(33, 43, 69)(34, 70, 44)(35, 63, 47)(36, 48, 64)(41, 49, 55)(42, 56, 50) 
y ~ (1, 11, 71, 61)(2, 62, 72, 12)(3, 23, 69, 49)(4, 50, 70, 24)(5, 35, 67, 37)(6, 38, 68, 
36)(7, 47, 65, 25)(8, 26, 66, 48)(9, 59, 63, 13)(10, 14, 64, 60)(15, 21, 57, 51)(16, 52, 58, 
22)(17, 33, 55, 39)(18, 40, 56, 34)(19, 45, 53, 27)(20, 28, 54, 46)(29, 31, 43, 41)(30, 42, 
44, 32) 

z ~ (1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 
24)(25, 26)(27, 28)(29, 30)(31, 32)(33, 34)(35, 36)(37, 38)(39, 40)(41, 42)(43, 44)(45, 
46)(47, 48)(49, 50)(51, 52)(53, 54)(55, 56)(57, 58)(59, 60)(61, 62)(63, 64)(65, 66)(67, 
68)(69, 70)(71, 72) 

HN = 24 
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Progenitor of hotcheetos 

G<x,y,z,t>:=Group<x,y,z,t| x3 , y4, 22, (x,y), (x7! * 2)? , (y-1 * 2), t87, (69) =t9), 
— \: 

(y? # x1) (ory? eb 
(y* z)*t tehere) yc 
(y2)*¢ or) i 

Gc * yyrelon)y, 

(y * am AES 
skp (eee) )9, 

(y * z)*t (akate)\h. 
are Dye 


y*t@))I > 


(y 
( 
( 
( 
( 
( 
( 
( 
( 
( 


Hotcheetos 
albijc|dje/f}|g]h]iJj]G 
0}0])/0|0/0/0}|3] 0] PSL(2,37) 


Progenitor of hotcheetos1 

Ges zt =Croupsiiy.24| soa ye ee ys (Pe)? Gt Pe) eS 
tet") 429), ((y? * x1) 4), 

(x * y) *elery)) >, 

x)#t7)Je, 


= 


xt lyrae)) a, 
Orcas 4 Ff, 
Z¥4(ur2)) 9, 
yaya 

x * yy eee) 
* x7 1)#4,@))s = 


LN ON ON DN ON NS 


pee ee, ae 


<< 
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Hotcheetos1l 
albijc|dje/f}]g]h]iJj]G 
0;0)/0)0/0]0}3{]0]0] 0 | PSL(2,37) 


Progenitor of hotcheetos2 


_ = =197=1 


((y * xT yA(tert™)))2, 
((x * y)*(t@))*E)))?, 
((x)*E@™)), 
(Gree), 

((y * z)*a))¢, 
((y?)* eM), 

((y * 2)*(ter"*)))9, 
((x)*(t™)))", 
(FEO Em), 
(ey) 

Hotcheetos2 
alb|c;}|dje|{f}g)/h}|i|;|j]G 
0};0/0]0/0]0]0| 0) 2] 0 | 3:(2:(PSL(2,37):2)) 
0;0/0)0/0)0]3{,0]0] 0 | PSL(2,37) 
0};2/0)/0/0])0]0{]0]0 | 0 | 2:(PSL(2,37):2) 
0};0/6]3/0]0]0]0]0| 0 | PSL(2,37) 


Progenitor of hotcheetos3 
G<x,y,z,t>:=Group<x,y,z,t| x? , y4, 22, (x,y), (x71 *2)?, (y-1 *z)?, 87, (te #9) 9), 
y * x Legere) 
x * y)* (Eo? *z2)))P, 
£(y))* (49) Je, 
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((y)*(¢ure*)) JP, 
((x)*E@*))), 
(6 * Aten) > 


Hotcheetos3 
alb|c;|dje|{f}|g/h}{i;|j]G 
0}0/0;0|3)]41]0 {0 | PSL(2,37) 
0/2)/0/0/0]0|0)] 0] 0 | 3:(2:(PSL(2,37):2)) 


Progenitor of hotcheetos4 
G<x,y,z, t>:=Group<x, y,Z,t| xe o] y4 ’ z ’ Ss y) ’ Gere * z)? 2 (y-! sf ag ? ie, (geo 4), 


—1)* (t tre") * (t foe) a 
x “yy = yy, 


y * 2)r(e Pyetenyk 
ZyreM))*, 

ey eerey, 
x(t), 

y* 2yr(ein)h 
Zeer yy, 
yy) > 


Cais 
(x * 
(( 
(oe 
(( 
(( 
(( 
(oe 
(( 
(( 


Hotcheetos4 
g|h 


G 

PSL (2,37) 
2:(PSL(2,37):2) 
PSL (2,37) 


= 


oO NM OC] Dm 
Co oO OCO;}F 
oOo & 

wow Oo CO; 
oO Oo CO; Oo 
So 2 6 ™ 
Co Oo oO 

oS Oo 


3 
0 
0 


Progenitor of hotcheetos6 

G<x,y,z,t>:=Group<x,y,z,t| x? , y4, 22, (x,y), (x7! *2)?, (y7! *z)2, 87, (6) =), 
((y * x1) #p(y?*2) a, 

(x * yy*eO"er™)), 
((y? * 5 oa il aa 
(( 


x) *4( DRY ya 


<< 
* 
N 
Ww 
* 
er 
oa 
* 
< 
Oo 
we, 
Ww 
Oo 


a9) 


(( 

((x * 

mee 8, 
((y * z)*torr? *z) yh 
((y2)H1orr)}, 

(( 


z)*t( YX ZL) J > 


Hotcheetos6 
al b f h G 
0 0 0 PSL(2,37) 


10.16 2*!?:((4:3):2) 


We have the following information 


S:=Sym(24) 


x ~ (1,17,5)(2,6,18)(3,9,11)(4,12,10) (7,19,23) (8,24,20) (13,21,15)(14,16,22) 
y ~ (1,9,23,15)(2,16,24,10) (3,19,21,5)(4,6,22,20)(7,13,17,11)(8,12,18,14) 
zz ~ (1,2)(3,4)(5,6)(7,8) (9,10) (11,12) (13,14) (15,16) (17,18) (19,20) (21,22) (23,24) 


#N = 24 


Progenitor of mangos] 


G<x,y,z,t>:=Group<x,y,z,t| x? , y* , 


8) G0) = 48), 

y * x1) *(p(ory)))o, 
x * vty 

y? * eS 
x)*(t'w)))4, 
y * 2)*(t")) 

z #(¢(ery?*2)) 
y?)*(torw)))9, 
y * ZG) 
FF se aw), 
y * x1) (ge) > 


(( 
(( 
(( 
(( 
(( 
(( 
(( ) 
(( 

(( 

(( 


Caen Can A ae 


(x71 K z)? . Gis *K z)? 
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, $13, (¢(@”) = 
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Mangos 
alb|c/|dje|f}|g/hj]i {|j]G 
0;0)/0;0/0]0]0|41]0] 0 | 2:(3:2):(PSL(2,13):2) 
QO} :0') 0 |-0) 0) 4.)-3°| 0.) 0) PSL@,13)%2 
0};0)/0;0;3]0]0/0|0]| 0} PSL(2,13)x2 
0;0)/0|}3)/4]0]0]0]0] 0 | 2:(3:2):(PSL(2,13):2) 


Progenitor of mangos2 

Gax,y2,t>/=Groupaayiz,t| 9" 32" ey) ee) Gt 2) th GOS 
8), (t@) = ¢8), 

sl ie) a) 

x * y)* (ger *2)))P, 

y? * ya i aca oe Os 


z)*(t t (ory) ))9, 
a4 Gey), 
yay), 
yori 


Mangos2 
alb|c{|die]|f h/ijJ|j |G 
0 0;0/0/0 0 | 3] 0 | PSL(2,13)x2 
0;0)/0;0/0]0]0|]0] 4 | 0 | 2:(3:2):(PSL(2,13):2) 


Progenitor of mangos3 


Geet =Groupexyzt] 5 yo 2 wee yy ee 1 2)? yt 2 

#8), (6 = ¢8), 

(ee) 

((y * z)*(6))?, 

(Ea Ge), 

(yy reer) 2, 

((y * xt )*t)))2, 

(x Fy GO), 

(Grae ae), 

((yy*t")))*, 

((x)*E" "98, 

((y * 2)*(t)) > 

Mangos3 

alb|c/|dje|f}|g/hj]i {|j]/G 
olo/o0/0/0/0/0]}0]0) 3} PsL(213)x2 
o}o;0/0/0;0}o]}o0]} 0) 4 | 2:(3:2):(PSL(2,13):2) 
0/3/0/0/0/0/0]0]0)/ 0} PSsL(213)x2 
0/4/0/0/0;/0/0]0] 0) 0 | 2:(3:2):(PSL(2,13):2) 

Progenitor of mangos4 

Gen y7. ts =Croupaxy mt) 4 oo ey et oly ye F 27 


t3), (t@") = 8), 


747 


y* x)#(g@*9")))e, 

x * y)* (tern) ))F 

2 ALE Ds, 

y(t)", 

x)*(tw) 5, 

y *2)*(t)) > 

Mangos4 

alb|c/|dje|f}|g/hj]i {|jf/G 
0;0)/0;0;/0]0}]0/0]0| 3} PSL(2,13)x2 
0;0)/0;0/0]0]0]0]0 | 4 | 2:(3:2):(PSL(2,13):2) 
0}3)/0;0/0]0]0/0]0 {0} PSL(2,13)x2 
0}4)/0}0/0]0]0|0] 0] 0 | 2:(3:2):(PSL(2,13):2) 

Progenitor of mangos5 

G<x,y,z,t>:=Group<x,y,z,t| x? , y4 ieee Ea gl yee ig)? 


+), oe = 18), 
—1)* (t t(ery?s2)))a 


Keay 
(( 
(( 
(( 
(oe 
(( 
oer 
(( 
(( 
(x * 


y 


x +p aes Gee 


x)*(t@ 
z)*(t 
y 
y?)*(t@ 
y 
x)*(t 
y)*(t 


x 


ye; 
ty *4z)))d 
z)*(t"*)))¢, 
yy! 
z)*(teu"s2)))9, 
(y*z) yy 
(x))* (Here Y 
y)*(Lre2))} > 
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Mangos5 
alb|c/|dje|f}|g/hj]i |j]G 
0};0)/0}0)/0]0]0/ 0] 2 | 0} 3:(2:(PSL(2,13):2)) 
0;0)/0;0;/0]0}]3]0]0 {0} PSL(2,13)x2 
0;0)/0;0/0]0}4{]0]0] 0 | 2:(3:2):(PSL(2,13):2) 
0}2}/0;/0/0]0]0]0]0 4} 0 | 2:(PSL(2,13):2) 
0;0)9|3;)0]0}0/0]0 {0} PSL(2,13)x2 
0};0])3}4/0]0]0|0]0 |] 0 | 2:(3:2):(PSL(2,13):2) 


Progenitor of mangos6 

G<x,y,z,t>:=Group<x,y,z,t| SI (x, y) , (x71 = z)” : (y—1 ay z)” Re ca (¢(2”) = 

ee) S48), 

y * x71) *(4*2)))@, 

ee y)*(tly?*2*2)))b 
( 


’ 


ty Yy*(t*9))e, 


xt (G 2) 
x * y)*(terv?*2))) 4 > 


Mangos6 
alb|c/|dje|f{|g/hji {|j]G 
0/0]0|}0|3)]4]|0] 0] PSL(2,13)x2 
0;0)/0}0/0]0)4{0)]9 |] 0 | 2:(3:2):(PSL(2,13):2) 


10.17 2*89:2:°(5:6) 


We have the following information 


S:=Sym(80) 
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x ~ (1, 2, 4, 8, 15, 27, 40, 59, 73, 80)(3, 6, 12, 22, 14, 25, 13, 24, 37, 56)(5, 10, 19, 32, 47, 
60, 61, 71, 75, 16)(7, 11, 21, 35, 52, 38, 57, 20, 9, 17)(18, 31, 46, 63, 42, 53, 23, 33, 49, 
66)(26, 39, 58, 72, 55, 70, 79, 29, 43, 51)(28, 41, 48, 64, 36, 54, 68, 78, 44, 34)(30, 45, 62, 


74, 65, 69, 76, 50, 67, 77) 


y ~ (1, 3, 7, 14, 26, 37)(2, 5, 11, 19, 33, 50)(4, 9, 18)(6, 13)(8, 16, 29, 44, 17, 30)(10, 20, 
34, 51, 68, 72)(12, 23)(15, 28, 42, 45, 49, 67)(21, 36, 55, 41, 43, 61)(22, 27, 25, 38, 56, 
70)(24, 31)(32, 48, 65, 75, 78, 77)(35, 53, 59)(40, 60, 57, 71, 46, 62)(47, 58, 64, 52, 69, 


73)(54, 66, 76, 63, 74, 80) 
#N = 1920 
Progenitor of Eggs 


2% 1 x te 1 x 1 * y5 * * * 


ea tee eae ay y 
tats yr a pe ae ae ee ye) 
2: 


1 


By ah ge a x 


xa—leyxa— tay *)ya 
’ 
Tyne 


x2 * yo * ol * y)*elorery)) Je 
4 * . x xl) ¥p(erysaPaey?ea!) )d_ 


* p— 1), (axyxr? xy?2%r71)\e 


Byee(y te Tayee Fay") f 


, 


) 
* 1)3) #4 Leyxaay laaaym lew *))g 


’ 


xa ley lea leyee ‘yh 


’ 


Lea layralay *)yé 
, 


easy ?))i 


alb|}c/|djejf}|g/]h|i |j | Index 
0;0/;0;/0)/0/;0;0}0)0] 4 | Ag x2 


Progenitor of Eggs2 


o] 


2% 1 x a 


y x y 1 x 1 * y5 * 


» x a 


y] 


bo (eye > ee Ce tae a a) 


x * yt * x1) (ery Pee ay? ec) ya 
x*y* xh) a (yee bay lee hy?) 
x * yah ag((verey 4) ye 

x * y— 1) #t((ery?)?) 4 


2 * «\«t (a7 xy xaay7learxy 7!) ye 
x2 * y)tee ay y y)) 


) 
3 -1 
x * y *y Lye ty ALAYRL fF, 


_ -1 -1 
x * y 1)2) 4 (geeryecty aDKY yg, 


1 


xt) ¥p (ea soey*) yh 


, 
3 —-1,,,2 
x2) * ayxa ty ya, 


x2 * y7! * yl * y)*t ey seeyerey) 3 S 


alb|c{|dj]e|fj{|g/]hy|i |j | Index 
0) 0:0) 0) | 52/0 |e | OSs) 
2}/0)0)4/0])0]0/0]0]0 | S(4,3)x2 


Progenitor of Eggs 3 


Tol 


2: 1 x 1\2 1 x 1 3k. 2-Dick 
yore Vin ee ye se 


Ree yy 2 ae eee) 
ra a ley -t leaxy 4, 


xDKY 
* 4 * * y—1)y (aeyxaxyxa2* b 


x2 * aes * yl y)*t ly? seeyee) ye 


xt) eee? 


(( 
(( 
(( 
(( 
(((x * y2)2) (yee ty) ye, 
(( 
(( 
(( 
(( 
(( 


wor 'ey) a 
) 


= -2 2 
x*¥y*x as AYRE Fi 


ase x1) ty loretey” leryee) 9 


1 1 


xa ley lea layer *)yh 


y] 


d 
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alb|c{|dj]e|f|{|g/hy|i |j | Index 
2}0)0)4/0])0])0/0]0]0 | S(4,3)x2 


Progenitor of Eggs4 


G<x,y,t>:=Group<x,y,t | x!°, y®, (x * y 


2 * y—1 * y-1)2 1x y-1* yb ky ky * y-2 * yl * 38 ky 
y "x vu ok y x" y x x 


a yyy he ee ty x yt), 
x) *t! yar yea “ye, 


1 


x3) *4 (verry mak?) NP. 


x2 * y)*ty" KLKYRL ~¢, 


et 


a * xy? xo veyery))d 

~tex) Je 
’ 

ae *y Saeayee) )f 

, KYRURYRE "A 


x2 * y * yl * y)*t@ Layla leyxa ley *)ye 


o] 


(( 
(( 
(( 
(( 
((x * * xl) ay eeyee Teysa bey 
(( 
(( 
(( 
(( 


Ge ie) 3) + (aeyecay? )i S 


alb|c{|dje|fj{|g/hy|i |j | Index 
0}0])/0|}0/0]0}8 | 2 | PSL(2,49) 


Progenitor of Eggs5 


1 * y-1)2 1 * yl * 5 ky * y—4 * y-2 kyl * y3 ky * 
yo Xx yoy ox ¥ x "YX YX y xy 


Pty eee yy aly a hy Pe) 


2% 


((x * yl) ep leeuetay?ea) Ja 
((x)*tleryre2ay tea bay) )b 

((x2 * y)*tl(yreey)") (yey #2*) ye 
((x * yo * 7 oa a tee Say) a 

(x * y * x—1)* ty ee heyea™) ye. 

(((x * y~})2) eee tae tea?) F 


793 


xt) ¥ (ler? )))9 | 
x2) ¥p(y?eayee?) yh 


SEE NE YY 


* 


’ 


(( 
(( 
(( 2% y7! * yl * y) (ory 
(( 


x * aes * x) te lery Te Aoy) #4 (@P2eyeeryee?) yj > 


alb|}c{|dj|ej|]f{g/h|i |j | Index 
3/0)/3/0)/0)/0]0/0] 8} 2} S(4,5) 


Progenitor of Eggs6 


G<x,y,t>:=Group<x,y,t | a 2 y® 9 (x - aie : x)? , (x . iy" : x) by (y~1 ame ’ (x mn 
2 1 x i 1 x 1 * y5 * —4 * y—2 x 


hei y aX y ay sere ay: 


t?, (t(y #7 * y)), (yt x? Fy x7 #7), 
2 Neeey))a 
2 


y xX; 


* 4 * * @—1)*p_ (a7 xylaa ley —laaxyxx))\e 
y *xt*y*x y*t! y y y ye: 


x * y~? * x) *t(@?ayeeeyer®) 


x2 * yl * yo] + y)*pleryeelayeeay") 


1 al 


xt) *¢(y7 xa ky *0)) 9 


x * y * x1) pyre Payee?) yh 
) 

yl) tp leemetaytea i 

x2 * y) ee lyre” teyratay™) 3 > 


alb|}c{|dj|ej]fj{g/h|i |j | Index 
0/8/0/0/0]0]0]| 8] 2 | S(4,7) 


Appendix A 


Magma Code 
t(D Ae) 
(cy 2xy)tototy at state,(a*y? ty taty 


S:=Sym (32) ; 

xx:=S!(1, 2)(3, 5, 7, 11, 17, 4, 6, 9, 14, 22)(8, 18, 20, 29, 
23, 10, 16, 25, 30,18)(12, 19, 28, 32, 26, 15, 24, 27, 31, 
21) ; 

yy:=8!(1, 3)(2, 4)(5, 8)(6, 10)(7, 12, 17, 27, 14, 23) (9, 15, 
22, 28, 11, 18)(13, 21, 24, 30, 32, 20)(16, 26, 19, 29, 31, 
25) ; 

N:=sub<S| xx ,yy>; 

Nixa ,b>:=Group<a,b|a~10 , 

b*6 , 

(a * b*°—2 * a)*2 , 

(a ee Doe ae 

(b*—-1 * a*—1)°5 , 

(a * b°2 * a°—1 * b*—1)°2 , 

a°—l * b°-1 * a°5 * b *« a’°—4 

b * a°—2 * b°—-1 * a°3 * b * a * b°3 * a°—1>; 

G1:=N;G:=NN; 


o) 
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word:= function (A) 


Sch:=SchreierSystem (G, sub<G|Id(G)>); 


for i in [2..4#G] do 

Pr=[1d(Gl): \1- in, [lag seh [| |). 

for j in [1..#Sch[i]] do 

if Eltseq(Sch[i])[j] eq 1 then P[j]:=xx; end if; 

if Eltseq(Sch[i])[j] eq —l then P[j]:=xx*—1; end if; 
if Eltseq(Sch[i])[j] eq 2 then P[j]:=yy; end if; 

if Eltseq(Sch[i])[j] eq —2 then P[j]:=yy*—1; end if; 
end for; 

PP:=Id (G1) ; 


for k in [1..#P] do 

PP?=PPxP [ik |= end: tor: 

if A eq PP then B:=Sch[i]; end if; 
end for; 

return B; 

end function; 


/*TAKING OFF COMMENTS HERE ENDS AT TTT / 


de {oesa2 ts 

TT:=Setseq (Set (G1) ) ; 

TITS (1dG). si. an, [82] 

for j in T do for i in [1..#G1] do if 1°TT[i] eq j then TIT[j 
]:= word(TT[i]); break; break; end if; 

T:= T diff {j};end for; end for; 

SEL; 

G<x,y,t>:=Group<x,y,t|x°10 , 


x * y°2 * x°-1 * y*-1)°2 , 


796 


x°—l * y°-l * x°5 * y * x°-4 , 
y * x —2 *« y-l * x°3 * y * x * y°3 * x°-l , 


t "2, 

(G2) 

(t,y°2), 

((x * y°-2 * x * y)*xt*(x))°6, 
(eet) os 


f ,G1,k:=CosetAction(G, sub<G|x,y>); 

As | TdtG) acy" 2 ROS) Be aD ee ROD Re ey 2 ee Sy Re 
x°-2 * y°-l, y°3 * x 

* y —2, y°3 * x°-1l * y°—2 * x°-1, x°-2 *® y * x°2, x * y * x°-2 x 
y * xX, y * x°—l x 

y —2, x * y—l *« x°-l * y°3 * x, x°3 * y * x°2 * y°-2, x * y°-l 
* X * y * X°—2 x 

y—-l *« x°-l, y * x*-l * y * x*-l * y * x*-l * y, y * x * y°-l * 
x°-l * y * x, y-l 

* x°—l * y°—-1, x°-l * y * x * y * x, y * x * y°-l * x°-l * y * x 
“—3, x°2 * y°-1 * 

x * y * x°—-l1l, x°-2 * y°-l * x°2 * y * x, y°-l * x * y°-l * x # y 
“—1, y°-l * x°-l * 

y * x°-—3, x * y°—2 * x°-l * y°-l * x*°-l1, y°2 * x * y°-l * x * y 
“—] * x°-1l, y°2 * x 

* y * x°—-l * y * x°-1, x * y°—l * x°-l * y * x*-1l * y * x*-l, y 
“—] x x°-l * y * 

x°2, y°2 * x°-l * y *« x°-l *® y, x°4 * y * x°-l * y, x * y * x7-l 
* ye x * yo—l, 

y°—l * x°-2 * y°—l * x°-1l * y, x°2 * y°-l * x°-2 * y°-l * x, y 


“_] * x * y°-l * x x 


y=? |; 
fe2=[1d(GL) * 2 in [L432] 
ts [TS (4) % 


for i in [2..32] do ts[ij:=f(t°A[i]); end for; 


S:=Sym (32) ; 


xeSS Ls 2) C8 oy Py We Bie ay 62. 05 


23, 10; 16; 25; 
S008 1S, 105 BS! 


yy:=S!(1, 3)(2, 4)(5, 8)(6, 10)(7, 12, 17, 27, 14, 23) 
2.. 98 diy AB)C13y 215 24, 30, 33; 


25) 
N:=sub<S| xx ,yy>; 


32). 265 15> Dix BI 681;. BD. % 


Nika ,b>:=Group<a,b|a°10 ,b°6 , 


(a8 bo =o #- aj 2, 
Cabs Os ear 2 8 
(b*—-1 * a*—1)*5 , 


b) 


(a -* b°2°* a°—-1l * b°=1)°2 4 
a’—1 * b*—-1 * a°5 * b x a4 , 
b * a°—2 * b°—-1 * a°3 * b * a * b°3 * a°—I1>; 


G1:=N; 
G:=NN; 


word:= function (A) 


Sch:=SchreierSystem (G, sub<G|Id(G)>); 


for i in 


for j in 
if Eltseq(Sch[i]) 

if Eltseq(Sch/[i]) 
if Eltseq(Sch[i]) 
if Eltseq(Sch[i]) 
end for; 


PP:=Id (G1); 


2..4#G] do 
iit 


i 


J 


J 


J 


for k in [1..#P] do 
PPi=PPxP | k:|* -erid’ for 
if A eq PP then B:=Sch[i]; end if; 


#Sch[i]]]; 
| do 
eq 1 then P[j]:=xx; end if; 


[j] eq —1 then P[j]:=xx*—1; end if; 


eq 2 then P[j]:=yy; end if; 
eq —2 then P[j]:=yy°—1; end if; 


1a DOV(B T3520. 99. 


DOC 16 D6, 195.995, 3, 
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end for; 
return B; 
end function; 


/*TAKING OFF COMMENTS HERE AT TTT / 


P24 22.92 fs 
TT:=Setseq (Set (G1) ); 
T= 1d (Gy sb ine: [ee BT ]8 
for j in T do for i in [1..#G1] do if 1°TT[i] eq j then TIT{[j 
|= Sword (TT [:1:))):4 
break; break; end if; T:= T diff {j};end for; end for; 
er 
G<x ,y,t>:=Group<x,y,t|x*10 , 


( 

( 

(x * y°2 * x*-1l * y*—-1)°2 , 

x°—l * y°-l * x°5 * y * x*-4 , 

y *« x°—2 * y°-l *« x73 * y * x * y°3 * x°-l 


d 


t°2, 

(i 2D: 

(t,y°2), 

(ee a ae ey eR ey 

(3x0 8 Be) Ss 

f ,G1,k:=CosetAction(G, sub<G|x,y>); 

Av=| Td (Gy) 5. yD" OSL say ee ED ee De ee ey Ee Pe 


x°—-2 x y°-l,y 3 * x 

* y —2, y°3 * x°-l * y°—2 * x°-1, x°-2 * y * x°2, x * y * x°-2 
* y * X, y *x°—l1 x 

y°—-2, x * y—l * x*-l1 * y°3 * x, x°3 * y * x°2 * y°-2, x * y-l 


* KX * y * X°—2 x 
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y—l * x°-1, y * x°-l * y * x7™-l *® y * x*-1l * y, y * x * y°-l * 
x°-l * y * x 

aed 

* x°—l * y°-1l, x°-l * y *® x * y * xX, y * x * y°—l * x°-1 * y * 
x°-3, x°2 * y°-l * 

x * y * x°—l, x°-2 * y°—-l * x°2 * y * x, y°-l * x * y°-l * x * 
y°—l, y°-1 * 

x°—-l * y *« x°-—38, x * y°—2 * x°-l * y°-l * x°—-1, y°2 * x * y°-1 * 
x * y—l * x°-l, y°2 * x 

* y * x°—-l * y * x°-1, x * y°—-l * x°-l * y * x*-1 * y * x°-l, y 
“—] * x*—l1 »* 

y * 

x°2, y°2 * x°-l * y *« x°-l *® y, x°4 * y * x°-l * y, x * y * x7-l 
* y * kx * yl, 

y—l * x°-2 * y°-l * x°-l * y, x°2 * y°-—l * x°-2 * y°-l1 * x, y 
“—] *« x * y°-l 


* x * y—2 |; 
pec | Tae): 2. a aay, ae B25 
te [eS )s 


for i in [2..32] do ts[i]:=f(t*°A[i]); end for; 


/*INSERTING OTHER STUFF * / 
a:=0;b:=0;c:=0;d:=0;e:=0; f:=0;¢:=0;h:=6;i1:=0;j:=0; 
G<x,y,t>:=Group<x,y,t|x*10 , 


“—] x y°-l *« x°5 * y * x°-4 , 
y *« x°—2 * y°-l * x°3 * y * x * y°3 * x°-l , 
to 2s 
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(t 

(+ 

((x * y°—-l * x * y°-2 * x * y)*t*(x7*4 * y*—l * x))%a, 

((x * y°-l * x * y°-2 * x * y)«*t*(x))*b, 

CCS a Fl a ee aD ee Oe PRE ROD & yD ee xe ey ex 1)" e 
((x°2)*t*(y*—-1l * x*-1 * y°—l * x*—3))*d, 

CC Oye Ge Da ee ay Se Ly 
CE 2 eA ye ee ee OD. ae Be ya ae) aE 

((x * y°-2 * x * y)et*(x°2 * y°-l * x * y * x*—2 * y*—-1))’g, 
((x # y°-2 * x # y)et*(x))*h, 

CC, SD Se ES De ae yD ee ae ee 
(( ( : 
( 


x 
(y * x°—1)*2)*t*(y * x°-2 * y * x * y*°-l * en 


Index (G, sub<G|x,y>); 
[*315*/ 
f ,G1,k:=CosetAction(G, sub<G|x,y>); 


#sub<G1| f(x) ,f(y)>; 
/*1920% / 
CompositionFactors (G1) ; 
/* G 
| 2 
i 
*/ 
Index (G, sub<G|x,y>); 
[*315*/ 
f ,G1,k:=CosetAction(G, sub<G|x,y>); 
#sub<G1| f(x) ,f(y)>; 
CompositionFactors (G1) ; 
#DoubleCosets (G, sub<G|x ,y>,sub<G|x,y>); 


/+6%/ 
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DC2= 4 CRAG) i5> ee ae ie ee i A Ee ee eet YS ee ee ey 


ee eo Ge ee ae ee ec a 


IN:=sub<Gl1]| f(x) ,f(y)>; 
Index (G1, IN) ; 


Index (G1,IN) ]] 


/*315x*/ 
est =) Paarl 2. aaa 

Ql |; 
prodim := function(pt, Q, I) 
Vv := pt; 
for i in I do 

v= v“(QLil); 

end for; 

return v; 


end function; 
for i := 1 to 382 do 
cst |[prodim(1, ts, 


end for; 


m:=0; for i in [1..315] do if cst[i] ne 


end for ;m; 
f*32%/ 
Orbits (N) ; 

/* 


[i})] 


Gale 


[] 


where null 


is 


[Integers 


then m:=m+1; end if; 


CSO 1s 0.8.4 hs 6. Fy By Oe Wy Ay 19s AS. A The 1G, 


17. 18,19, 


205 D1, B92 BS. 204; 08. B65 97s 28 99: BU, SI, 32 Ot 


*/ 


for i in [1..4#DC] do for m,n in IN do if ts[1] eq m*(DC[i])*n 


then i; break;end if; 


fle? 
N1:=Stabiliser (N,1) ; 
Generators (N1); 


end for;end for; 


/*{ 
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(a0. Ie 6. TACs. Os B25. WA 8 y 26, O3% 116, 30) 10), 


25, 18, 13, 


29) (12° 8s. 26... 04,31) (15, OF B14> 19,82) 


Cio BT. AAO OO TL 7, 
(16, 19, 31) (20, 
21, 30)(25, 26, 29) 


O3) (18. 24, Soi: BBY. 18) 


GSet@- 8) 205 B38. DI, 16, 12, 19) 30% OSs. 87). 82, Bly. 265 


} 
*/ 
Orbits (N1) ; 
fc: 
GSet{@ 1 @}, 
GSet{@ 2 @}, 
GSet{@ 3, 7, 17, 6, 14 @}, 
GSet{@ 4, 9, 22, 5, 11 @}, 
18, 15, 13, 24, 
29, 10, 25 @} 
] 
*/ 
#N/#N1; 
[*32%/ 


for i in [1..#DC] do for m,n in IN 
])*n then i; break; end if; end 

feles 

for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*4x*/ 

for i in [1..4#DC] do for m,n in IN 
])°n then i; break; end if; end 


do if ts[1]*ts[1] eq m*(DC{i 


for;end for; 


do if ts[1]*ts[2] eq m«*(DC[i 


for;end for; 


do if ts{1]*ts[3] eq m*(DC[i 


for;end for; 
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/*3*/ 

for i in [1..#DC] do for m,n in IN do if ts[1]*ts[4] eq m*(DC[i 
])°n then i; break; end if; end for;end for; 

/*2*/ 

for i in [1..#DC] do for m,n in IN do if ts[1]*ts[8] eq m*(DC[i 
])°n then i; break; end if; end for;end for; 


/+5%/ 


/*THE BEGINNING OF 1 ,2*/ 

S:={[1,2]}; 

SS:=S°N;SS; 

SSS:=Setseq(SS) ; 

for i in [1..#SSS] do 

for g in IN do if ts[1]*ts[2] 

eq gxts[Rep(SSS[i]) [1]]*ts[Rep(SSS[i]) [2]] 
then print SSS[i]; 


end if; end for; end for; 


Ni2:=Stabiliser (N,|.1 42) 

#N12; 

/*60x / 

N12s:=N12; 

#N12s; 

/*60x / 

Generators (N1Q2s) ; 

/* 

Coe. he Ane Oy AA) CA Oe D2: sb DR Oe 2a 6 80) OL Oy 2203 
18, 13, 


20) .(12';. 28): 965 O46 3115. OF > Dis 195.39) 


(7 TT, VA Os 28% ATV) 27, 23) 13; 24, BOCs: Bey 8) 


(16, 19, 31) (20, 
21, 30)(25, 26, 29) 
«/ 


trl:=Transversal(N,N12s) ; 
for i:=l1 to #trl do 
ssc ([152)* tel |.) 5 
cst |[prodim(1,ts,ss)]:=ss; 
end for; 
m=O; fer Doin” (LAsts)! dost “est 1] ine- ] 
then m:=m+1; 
end if; end for;m; 
/*64x / 
Orbits (N12s) ; 
/*| 
GSet{@ 1 @}, 
GSet{@ 2 @}, 
GSet{@ 3, 7, 17, 6, 14 @}, 
GSet{@ 4, 9, 22, 5, 11 @}, 
Gset1@ S.. 20), 23, 20... 165. PA.419%. 305° 285-27 ..132 315 26. 
18, 15, 138, 24, 29, 
10, 25 @} 
*/ 
HN/#N12s ; 
feo 2ey 
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for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts[1] eq m 


*(DC[i])*n then i; break; end if; end for;end for; 
/*4x*/ 


for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts[2] eq m 


*(DC[i])*n then i; break; end if; end for;end for; 
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fale] 

for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts[3] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

/*3*/ 

for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts[4] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

/*6x*/ 

for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts[8] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

/*3*/ 


/*THE BEGINNIG OF 1,3x/ 
S:={[1,3]}; 
5S:=S°N;SS; 
SSS:=Setseq(SS) ; 
for i in [1..#SSS] do 
for g in IN do if ts[1]*ts [3] 
eq g*xts[Rep(SSS[i]) [1]]* ts [Rep(SSS[i]) [2]] 
then print SSS[i]; 
end if; end for; end for; 
/*[1,3]*/ 
N13:=Stabiliser(N,[1 ,3]) ; 
#N13; 
fel 2ey 
N13s:=N13; 
#N13s; 
fel 2ey 
Generators (N13s) ; 
/* 
(7, 17, 14)(9, 22, 11)(12, 27, 23)(13, 24, 32)(15, 28, 18) 
(16, 19, 31)(20, 21, 
30)(25, 26, 29), 


(5s 225. TI C6s- TE AA (8s, Ss 15) (Oy 23 19S BGs. 26) 


(164 2450 25) (19% 29: 
32)(24, 30, 31) 
} 
*/ 
trl:=Transversal (N,N13s) ; 
for i:=l1 to #trl do 
see (1.53) trials 
cst |[prodim(1,ts,ss)]:=ss; 
end for; 
m=O: fora ing [is.315) de tt est |a) ne. || 
then m:=m+1; 
end if; end for;m; 
/*224x / 
Orbits (N13s) ; 
/* GSet{@ 1 @}, 
GSet{@ 2 @}, 
GSet{@ 3 @}, 
GSet{@ 4 @}, 
GSet{@ 5, 22, 11, 9 @}, 
GSet{@ 6, 17, 14, 7 @}, 
GSet{@ 8, 18, 15, 28 G}, 
GSet{@ 10, 23, 12, 27 @}, 


GSet{@ 13, 24, 26, 32, 30, 29, 20, 19, 31, 25, 21, 16 @} 


e/ 
FN/FN 138 ; 
/*160x/ 


for i in [1..#DC] do for m,n in IN do if ts[1]*ts[3]*ts [1] 
*(DC[i])*n then i; break; end if; end for;end for; 


/+3%/ 


for i in [1..4#DC] do for m,n in IN do if ts[1]*ts[3]* ts [2] 
*(DC[i])*n then i; break; end if; end for;end for; 
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eq m 


eq m 


/*4x*/ 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


/*2*/ 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


/+6%/ 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


[*5%/ 


for i in [1..#DC] do for m,n 
*(DC[i])*n then i; break; 


/#3%/ 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


/+5%/ 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


/*4x*/ 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


/+3%/ 


/*THE BEGINNING OF 1,8» / 


S:={[1,8]}; 
5S:=S°N;SS; 


SSS:=Setseq(SS) ; 
for i in [1..#SSS] do 
for g in IN do if ts[1]*ts[8] 


in IN do if 
end if; end 


in IN do if 
end if; end 


in IN do if 
end if; end 


in IN do if 
end if; end 


in IN do if 
end if; end 


in IN do if 
end if; end 


in IN do if 
end if; end 


ts [1]*ts[3]* ts [3] 


for;end for; 


ts[1]*«ts[3]* ts [4] 


for;end for; 


ts [1l]*ts[3]* ts [5] 


for;end for; 


ts [1l]*ts[3]* ts [6] 


for;end for; 


ts [1l]*ts[3]* ts [8] 


for;end for; 
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ts[1]*ts[3]*ts[10] eq m 


for;end for; 


ts[1]*ts[3]*ts[13] eq m 


for;end for; 


eq gxts[Rep(SSS[i]) [1]]* ts[Rep(SSS[i]) [2]] 


then print SSS[i]; 


end if; end for; 


/* 


[ 1, 8 ] 
} 
{ 

[ 8, 5 ] 
} 
{ 

[295 28) ] 
} 
{ 

(eter 
} 
{ 

[ 19, 14 ] 
} 
{ 

Hf ee Ie oI 
} 
{ 

[ 25, 12 | 
} 
{ 

96.37 | 
} 
«/ 


N18:=Stabiliser(N,[1 ,8]) ; 
#N18; 

fee] 

N18s:=N18; 

#N18s; 

Judes 

Generators (N18s) ; 
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/* 
{ 
(ee 17, 14) (9, 22, tele eee 26% 23) C3) 24, 32) (18s 28, 18) 
(16, 19, 31) (20, 21, 
3.0) (255. 26 29) 
} 
*/ 


for n in N do if [1,8]*n eq [3,5] then N18s:=sub<N|N18s,n>; end 
if; end for; 

#N18s; 

/*6*/ 

[1 ,8]* N18s; 

pe de® ils 
[ 3, 5 ] 

*/ 

for n in N do if [1,8]*n eq [29,23] then N18s:=sub<N|N18s,n>; 


end if; end for; 


#N18s; 

/*24x/ 

[1 ,8]* N18s; 

/* [ 1, 8 ], 
Se ae Be 
29, 23 |, 
16, 17 |, 
95.1]. 
i ieee aa ie 
TOs Mak 
26, 27 

@} 

ey 


Generators (N18s) ; 
trl:=Transversal(N,N18s) ; 
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for i:=l1 to #trl do 

ssc [058) tris |s 

cst |[prodim(1,ts,ss)]:=ss; 

end for; 

m=O: for a in, (11.315) doe @i--est:|1|-ne- [| 

then m:=m+1; 

end if; end for;m; 

/*304 / 

Orbits (N18s) ; 

/x GSet{@ 1, 3, 29, 16, 25, 31, 19, 26 @}, 
GSet{@ 2, 4, 30, 13, 20, 32, 24, 21 @}, 
GSet{@ 5, 8, 17, 23, 14, 27, 12, 7 @}, 
GSet{@ 6, 10, 22, 18, 11, 28, 15, 9 @ 

*/ 

#N/#N 18s ; 

/*80x / 

for i in [1..4#DC] do for m,n in IN do if ts[1]*ts[8]*ts[1] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

/*3*/ 

for i in [1..4#DC] do for m,n in IN do if ts[1]*ts[8]*ts[2] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

/*5*/ 

for i in [1..4DC] do for m,n in IN do if ts[1]*ts[8]*ts[8] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

fe2e) 

for i in [1..4DC] do for m,n in IN do if ts[1]*ts[8]*ts[6] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

/*3*/ 


/*THE BEGINNING OF 1 ,2 ,4*/ 
S:={[1,2,4]}; 
5S:=S°N;SS; 
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SSS:=Setseq(SS) ; 

for i in [1..#SSS] do 

for g in IN do if ts[1l]*ts[2]* ts [4] 

eq gxts[Rep(SSS[i]) [1]]* ts [Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]] 
then print SSS[i]; 

end if; end for; end for; 


/* 


24, 19, 25 


25, 20, 24 


30, 29, 16 


16, 13, 30 


20, 25, 19 


193 94. 90 


13, 16, 29 


29, 30, 13 


32, 31, 26 
96. D1, 32 
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[ 21, 26, 31 ] 
Sis ae i 
*/ 
Ni24:=Stabiliser(N,(by254))4 
#N124; 
fel Dey. 
N124s:=N124; 
#N124s ; 
fel Qed 


Generators (N124s) ; 
/*(5, 11, 9)(6, 14, 7)(8, 15, 28)(10, 12, 27)(13, 31, 25)(16, 
32, 20)(19, 30, 
26) .(21s BA. 89). 
(5, 22, 11)(6, 17, 14)(8, 18, 15)(10, 23, 12)(13, 26, 20) 
(16, 21, 25)(19, 29, 
32)(24, 30, 31), 
(Pi TA. TPG, Ti BITS, B8. D7) Ss: Be, DATs. 18, Fs) 
(16, 31, 19)(20, 30, 
21)(25, 29, 26) 
*/ 
for n in N do if [1,2,4]°n eq [3,4,2] then N124s:=sub<N|N124s ,n 
>; end if; end for; 
#N124s; 
/*24x / 
[1,2 ,4]° N124s; 
Cea ae 
[| abot the De | 
*/ 
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for n in N do if [1,2,4]*n eq [2,1,3] then N124s:=sub<N|N124s ,n 


>; end if; end for; 


#N124s; 

/*48x / 

[1,2 ,4]° N124s; 

/* [yh AO es 
ee ee ea 
eer Ree a 
[) BeBe. 1 | 

*/ 


for n in N do if [1,2,4]*n eq [24,19,25] then N124s:=sub<N|N124s 


,u>; end if; end for; 
#N124s ; 
R92") 
[1,2 ,4]° N124s; 
je 1, #1, 


Shy BO. 01 
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Generators (N124s) ; 


/*{ 
(le 8)(2, 4) (oy -15)-(6,. 12) (7. 23) C8. - 17) (94-18) (105. 14)(13, 
16)(17, 27)(21 
31) (22, 28)(26, 32)(29, 30), 


( 
(1, D4, Taj 10% rice B05 BO\(44.225% 99\(7 2, 295-15) (0: 
bt; 19) t.. BF; 
Le Chae 22.8, 3) 
(55 225 11) (Oe 1% TAN By 18% 15)110;,, 23, 19) 8s 2620) 
(16, 21, 25)(19, 29, 
S24: 80, B1):, 
(1s BGs 4G, 1A O68. Tis Tiss 19 Oe. 10) 16 27S, 
32, 25, 16). 31, 


DO)CET). 227.18 B38) (195, 29... 965, 245 30, 91) 

‘(Oey ee wo 19... 35 20) (55. 275 10, 9){6,- 284 8 7/14, 
17 12 Tey C1 
BU; 29, OVW IAy Boy hs Da. 82. 380s 96), 

(1, 24, 3, 20)(2, 19, 4, 25)(5, 15, 8, 11)(6, 12, 10, 14)(7, 
92, 27, 18)(9, 
P75 DRe QBN (13s. D6 305. BL) C164 1h. 29, 332) 

(5, 11, 9)(6, 14, 7)(8, 15, 28)(10, 12, 27)(13, 31, 25)(16, 


32. 9019530: 
26)(21, 24, 29), 
(Le B38) ia Fs. By hy. OR LTS BT TBs 10). 28, O38) Ai 
14) (12, 15) (13, 
865 19% TG; Bl, 94). CI0.,.-B0.< B15 5, 80K BI) 
Cie 3: a » DB)(6; QTY; 10)(8, 9) Cs, 18) (12; 17) (13, 
29)(14, 23)(15, 
22)(16, 30)(19, 24)(20, 25), 
(1, 24, 33, 3,220 1612 10. (S0y Hi 95s 18 Gs APs D8. Bs 
O50) (6k. BI. OF. 
LOS ASs POL Te: TEV TA) (Ote BOE C81). 


(1. (3) 25° 2) Cas. 285 
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145 Bs Oe V5)(6S 27s, TAS 10 7 -s 


LO: 313 BO. Be, 
26)(16, 24, 32, gs 20 BINT = B3jI(is) 29)4 
(1; 247-32 1916 BiB Ty 264 BAVC O19 9. 58, 
03. 10; ie 
27, 14, 28)(13 6, DE(O0s 81. 30x 32). 
(1, 3)(2, 4) (5 es ae 97) (9, 28).(11,. 18) (125. 44) (13, 
30) (16 29) (17, 
23)(18, 22)(19, 25)(20, 24)(21, 32)(26, 31), 
(15°24; 5: B. 195. D1) (35. 20; 81.4, 25, BAN (5, 155. 7s. 6; 
£2, 0), (8, ike BF, 
10, 14, 28)(13, 16)(17, 22)(18, 23)(29, 30), 
3. BYO2 AVC T8)(6, BBCTs. 128s B29) 15) 105. TPT 1 
28) (14, ae 
20) (21 ere 95) (31, 39)5 
Che Die aN 16) ( Ty 22s, fas 0.175 ATV (88-10) (as B8y 83. 
1B 2%, jee 
19; 32, 16; °O4,. 31) (205-26, 30, 25, 21, 29), 
(1s. BOs AY Chy 15908 18. Nie. ABC as Oy, Bes D0 Ta 298), 
OT )(G.- DSBs 
24, 26, 30, 20, 31)(16, 19, 21, 29, 25, 32), 
CAs! Dis “Ay Cie Ma 90's 16. A) TCT OV Se 19, Hey We Ea, 
93).(13, 255 26; 
16. 20). DIV(194 31 29.4. 42. 80).007 28) 
(1g Day BO) 005 19%, B15: (Sy BOs DT) (Ae 25 96) (7. 195, TS). C9, 
(5: 23) Cs 1% 
28)(14, 22, 27), 
(Ts TA -AT)69y Ay 22) (1D 23. 2 7)1185°32s. DA) (bs 182.98) 
(16, 31, 19)(20, 30, 
21)(25, 29, 26), 


Ege tas. AY (5 4. Shay. ely, 


D0n S12 We OR, 


65 Oy AACR 07> 155-105. D8, Be, 


32).(17 . 29) (185.23) (19), 215 30, D4, 26, 99), 
Cig Sy WNEhS des 20 8a 8. Debs 23. Ts Tete, 

15) (12, 14) (13, 

De Di B04 198. BPG» 20 265. 995° OA» B81). 
Cig Dc, As. We. Ts 165. 390. TAT, OV 98. TE. 

LDVIS, 14: 0% 

165, DOs DSCIGs. S0y 395 24, BOY BIV(O7s. Bb) 


(iy 902. 19)8y BO) C4. 250%, 28109 27) a 15 ea 


(13, 32)(16, 31)(17, 


29) (18, 23) (21,. 30) (26, 29), 
(Lig D3, 4s T(E GV (8 27) (10, 28) (Et, 17) 12 
22)(15, 23)(19, 
25)(20, 24) (21. 31) (26; 32), 
(ts. D3; Ayes. Bi CTs OVC WOT: 14)1125 Pays; 
D918, 2a(19, 
24) (20; 25) (21,26) (27, 28) (29, 30).(31,,. 32); 
(hs DS ayy 14) 06s, TANCE B28 12 Oy 17), 
30) (16, 29)(18, 
27) (19, 20)(23, 28)(24, 25), 


( 
(in D4y B04 By 195. 29) (32- 30, 13, 4, 95). 16) 27, 
285. TL) (74. 125. 10; 
OF Dia BVT DOCS. O83) (21s, B6)(381s. 2), 
(iss D568 AGS OTs BOTs TIS BS) (Ou 1A C10, 
28) (13, 29)(15 
27) (165.30) (20s S286; 31) 
(in Day 16, 4s, BR BONO. 19-135 -35- 90). B95 > 15, 
14, 22)(6, 12, 18, 
Sigh tls FEIN T, VS). BF Ol Bi) (962 32), 
(ig BV AG. 15. 05038. Ms ONG 19. Ps - 1y, 1, 
26, 25, 30, 31, 
19) (16, 21, 20; 29, 32; 24) (17, 23) (18, 22), 
Ci SB ICO2 5s BG OV (7s Boy 14, Fa 1s. TI; 
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OT CL Ls 


10, 18, 


2, 14) 


18) (14, 


16) (17, 


15) (13, 


Pan Gkew 


18, 11, 
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8: 92... L513; 
90; B2x. 80. 94, 21) TS, S55 91s 28, 10,96): 
(13) AVS BO 100. Te TR. TAs DAO. sy. Boe 
28, 11, 18) (13, 
21, 24, 30, 32, 20)(16, 26, 19, 29, 31, 25), 
(1, 24, 31, 3, 20, 26)(2, 19, 32, 4, 25, 21)(5, 27, 18, 8, 
7, 22)(6, 28, 23, 
105/90) D7 ks. TS) (12; 14).13) 30) .(165. 2097, 
(1, 3)(2, 4)(5, 18, 11, 8, 22, 15)(6, 23, 14, 10, 17, 12)(7, 
27)(9, 28) (13, 
31, 20, 30, 26, 24)(16, 32, 25, 29, 21, 19), 
(Ls WA. O14 pa OSs BI 2 10. D6, By B05. SOIC. ATs 12). 10. 
8s. 11) Geo Boe 18s 
8, 23, 14)(7, 28)(9, 27)(13, 29)(16, 30), 
(te BYW(35. My (Te Dh, Vie Oe 14, Bay (8s LOCO 185.287; 
15, 23, 28)(13, 
31, 24, 16, 32, 19)(20, 29, 21, 25, 30, 26), 
(Ls BW AY Gy BSG B88. O IBV. 2 17 10x % B31. 
15) (12, 14) (13, 
35: 19, 80, 21, 25) (16s, 81, B45 29,96, 20): 
(1s. DGS, 4) A796, 225. 78, 28, 28, 10), 18, 27) G4 
(4\((122 15) (13: 
24, 21, 16, 19, 26)(20, 32, 29, 25, 31, 30) 
} 
*/ 
trl:=Transversal (N,N124s) ; 
for i:=l1 to #trl do 
S62 | 0.254] erl [i]s 
cst [prodim(1,ts,ss)]:=ss; 
end for; 
m=O; fer i-imy [iy.815] ade 41t- est | 1) ne |] 


then m:=m+1; 
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end if; end for;m; 
/*314« / 
Orbits (N124s) ; 
/* 
Geet{O: L352, D4e A, 205° 19. 18. 293 30, 215, 82s 18) 25. 
26, 31 @}, 
GSetio 5, Tl, 22, 8, 28 185 15% 6% 17, 24) 7... 27,-95..10, 
23, 12 @} 
ny 
#N/#N124s ; 
/*10*/ 
for i in [1..4DC] do for m,n in IN do if ts[1]*ts[2]*ts[4]* ts [4] 
eq mx(DC[i])*n then i; break; end if; end for;end for; 
/*4x*/ 
for i in [1..4DC] do for m,n in IN do if ts[1]*ts[2]*ts[4]* ts [5] 
eq mx(DC[i])*n then i; break; end if; end for;end for; 
fesey 


/*RELATION*« / 

f(xx * ty°-2 *« x * y)*6«ts[2]*«ts[9]*ts[13]*ts[15]*ts [4] eq ts 
[2]; 

/*truex/ 

f(xx * yy°—2 * xx « yy) “6*ts[2]*ts[9]*«ts[13]*ts[15] eq ts[2]«ts 
[4]; 

/*truex/ 

f(x * y°-2 * x * y)*6*«ts[2]*ts[9]*ts [13] eq ts[2]*ts[4]*ts [15]; 

/*xtruex/ 

f(x * y°-2 * x * y)*6*ts[2]*ts[9] eq ts[2]*ts[4]*ts[15]*ts [13]; 

/*truex/ 

f(x*5)*ts[l]*ts[2]*ts[1] eq ts[1]*ts [2]; 


/* true x/ 
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/*AT THE END INSERT THE FOLLOWING 5 LINES ONLY ONCE*x / 
L<u,v>:=Group<u,v| u°10 , 

v6 , 

(ie oe De ar 2. 4 

eis ye DP ae a og 

(v*—-1 * u*—1)*5 , 

Ce, V2 a ey LI + 

u-—l * v’—-l * u*5 * v * u’—4 , 

v * u’—2 * v—-l * u°3 * v *¥ u * v3 * u’—l>; 
Sch:=SchreierSystem(L,sub<L|Id(L)>); 
h:=hom<L-—>N | u->xx , v-—>yy>; 


g:=hom<IN—SN| f (x)—>xx , f (y)—>yy>; 
A:=(xx * yy°—2 * xx * yy) 6; 
BiG) ae 


§S$:=[2,9,13,15,4,2]; 

for n in N do 

SS:= SS*n; 

fot a) an. [ Les) 2de 

if SS[i] eq 1 

and SS[i+1] eq 8 

and SS[i+2] eq 23 

and SS[i+3] eq 29 

then A*n, SS°n; end if; end for; end for; 


/*xto check if 1, 8 and 23 are equal do [1..4] */ 
/*xto check 2( [1..5] */ 


/*TWO NUMBERS IN BACK* / 
for n in N do 


if {23,} subset Set([2,9,13,15,2,4]*n) then A’n, 
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[2,9,13,15,2,4]*n; 


end if; end for; 


/*IF WANT ONE NUMBER IN THE BACK also works*/ 
for n in N do 
if 1 in Set({2,9,13,15,4,2]°n) then A*n, [2,9,13,15,4,2]*n; 


end if; end for; 


/*IF WANT ONE NUMBER IN THE BACK also works*/ 
for n in N do 
if 8 in Set([15,4,2,9,13,15]°n) then A*n, [15,4,2,9,13,15]7n; 


end if; end for; 


for n in N do 
if {7} subset Set([1,2,1,2,1]°n) then Bon, [1,2,1,2,1]*n; 


end if; end for; 


/*SECOND RELATION: / 
for n in N do 
Li-8 an Sept [142.052 51)" n) then Bons, [19241521] on 


end if; end for; 


/*TWO NUMBERS IN BACK, JUST USE THIS ONE IT WORKS« / 

for n in N do 

if {1,14,7} subset Set([2,9,13,15,4,2]°n) then A*n, 
[2,9,13,15,4,2]*n; 


end if; end for; 


for n in N do 
if Arh. subset: Set.C(1 .227,2,41 "np then Bom [5250 2..1) “a 


end if; end for; 
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for n in N do 
if {2,11,7} subset Set([15,4,2,9,13,15]°n) then A*n, 
[15 ,4,2,9,13,15]°n; 


end if; end for; 


for n in N do 
if 3} subset Sept (1,2 bso. 1 "ap: sthen Biri “1 2th? Ln 


end if; end for; 


/*WORK CHECK * / 


for n in IN do if ts[1]*ts[8] eq nxts[30]* ts [8]* ts [4]* ts [28]* ts 
[7]*ts[25] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*y°—1 * xX £ yk X *& yo-l * X * Y * X KY KK KY KX KY KK 


y°—1«/ 


ts[l]*ts[8] eq f(y°-l * x * y * x * y°-l* x * y* x *¥ ypu x * 
x xX * y *« x & y°—1)*ts[30|* ts [8]*ts[4]* ts [28]*ts [7] *ts [25]; 
/*truex/ 


for n in IN do if f(y*-l * x * y * x * y°-l* x * y* x * y* xX 
ky * xX * y * x * y°—1)*ts[30]*ts[8]* ts [4]*« ts [28]*ts[7]*ts 
[25] eq nxts[30]* ts [8]* ts [4]* ts [28]*ts[7]*ts[25] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 


/* for n in IN do if ts[45]*ts[74]*ts[96] eq nxts[45]*ts[109]* ts 


[46] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; 

end: if; end for: ef 


for n in IN do if f(y*-l * x * y * x * y°-l* x* y* x* y* x 
* y * xX * y * x * y°—1)*ts[30]* ts [8]* ts [4]* ts [28]*ts[7]*ts 
[25] eq nxts[12]*ts[13]* ts [30]*ts[11]* ts [25]*ts[25]*ts[7]* ts 
[21]*ts[22]*ts[23] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 

end for; end if; end for; 

de (oye Re) Be AT. 

e(y = exe ye x ey Hl ee ye Xe ey eR Se ey ee x ay eS 
Ye SLE Cy 2) 3 


fey a ee Ae Ey ey RE ee oe, a 


( 
/ 


yp se Se ey ee ey 


f(y°-1 * Xk y * X *& y°-l * X * yY * X KY KK KY KX KY KK XK 
y°—1)*ts[30]* ts [8]* ts [4]*ts[28]*ts[7]*ts[25] eq f((y * x)*3)* 
ts [12]*ts[13]*ts[30]*ts[11]* ts [25]*ts[25]*ts[7]*ts[21]*ts 
[22] es: [ 2.8) % 

/*truex/ 

f(y*-1 * X ky * X & y°-l * X * Y * X KY KK KY KX KY KK 
y°—1)*ts[30]* ts [8]* ts [4]*ts[28]*ts[7]*ts[25] eq f((y * x)*3)* 
ts[12]*«ts[13]*ts[30]*ts[ll]*ts[7]* ts [21]* ts [22]*ts [23]; 

/* true x / 

for n in IN do if f((y * x)*3)*ts[12]*« ts [13]«ts[30]* ts[11]* ts 
[7]*ts[21]*ts[22]*ts [23] eq nxts[27]*ts[13]* ts [6]*ts[32]*ts 
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[ll]*ts[30]*ts[30]*ts[1l1l]*ts[7]*ts[21]* ts [22]*ts[23] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


f((y * x)°3)«ts[12]*ts[13]*ts[30]*ts[11]*ts[7]*ts[21]*ts[22]*ts 
[23] eq f((y * x)*3)*ts[27]*ts[13]* ts [6]*ts[32]*ts[11]x*ts 
[30]* ts [30]*ts[11l]*ts[7]*ts[21]* ts [22]* ts [23]; 


/*USING SCHRIER SYSTEM TO FIND WHAT TAKES WHAT TO WHAT*« / 
/*(A COSET BELONGS TO A DOUBLE COSET) x / 

/*FIRST DOUBLE COSET x / 

L<u,v>:=Group<u,v|u°10 , 


u* v2 * u*—l * v°-1)°2 , 

“J * v°--1l *« u°5 * v * u-4 , 

v * u’—2 * v—-l * u°3 * v *¥ u * v3 * u’—l>; 
Sch:=SchreierSystem (L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v-—>yy>; 


g:=hom<IN—>N| f (x)—>xx , f(y )—>yy>; 
for m,n in IN do if ts[l]*ts[1] eq mx(ts[1]*ts[3])*n then 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then 
Sch[i]; end if; end for; 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then Sch[i]; end if; 
end for; 
break; end if; 


end for; 


L<u,v>:=Group<u,v|u*10 , 
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“1 * v°--l *« u°5 * v * u-4 , 
v * u’—2 * v—-l * u®°3 * v *¥ u * v3 * u’—l>; 
Sch:=SchreierSystem(L,sub<L|Id(L)>); 
h:=hom<L-—>N | u->xx , v->yy>; 


g:=hom<IN—>N| f (x)—>xx , f (y)—>yy>; 
for m,n in IN do if ts[1l]*ts[2] eq mx(ts[1l]*ts[2])*n then 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then 

Sch[i]; end if; end for; 

for i in [l..#Sch] do if g(m) eq h(Sch[i]) then Sch[i]; end if; 
end for; 

break; end if; 

end for; 

/xm= Id(L), n=Id(L)*/ 

/*MAGMA CHECK: / 

ts[1l]*ts[2] eq ts[1]*ts[2]; 


L<u,v>:=Group<u,v|u°10 , 


“J * v°--l *« u°5 * v *« u-4 , 

v * u’—2 * v—-l * u°3 * v * u * v3 * u’—l>; 
Sch:=SchreierSystem (L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v->yy >; 


g:=hom<IN—>N| f (x)—>xx, f(y )—>yy>; 
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for m,n in IN do if ts[1]*ts[3] eq mx(ts[1]*ts[3])“n then 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then 
Sch[i]; end if; end for; 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then Sch[i]; end if; 
end for; 
break; end if; 


end for; 


L<u,v>:=Group<u,v|u°10 , 


“J * v°--l *« u°5 * v * u-4 , 

v * u’—2 * v—-l * u°3 * v *€ u * v3 * u’—l>; 
Sch:=SchreierSystem (L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v—>yy >; 


g:=hom<IN—>N| f (x)—>xx , f (y)—>yy>; 
for m,n in IN do if ts[1l]*ts[4] eq m*(ts[1])*n then 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then 

Sch[i]; end if; end for; 

for i in [1..#Sch] do if g(m) eq h(Sch[i]) then Sch[i]; end if; 
end for; 

break; end if; 

end for; 

/* 

m=u"~5 *« v3 


/*xn=Identity */ 


x*5*y°*3=(1, 4)(2, 3)(5, 10)(6, 8)(7, 28)(9, 27)(11, 12)(13, 29) 
(14, 15)(16, 30)(17, 18)(19, 
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20) 215. B31) (225 °23) (24. 25) (264-32) 
*/ 
/#MAGMA. CHECK « / 
ts[1]*ts[4] eq f(x*5*xy*3)x*ts [1]; 
/*truex/ 


L<u,v>:=Group<u,v|u°10 , 

v6 , 

(a ae t= aD” 4 

(Glee ae cia aie ae Oc) 

(v*—-1 * u*—-1)*5 , 

Cie ee ee al Se I 

u—l * v-—-l * u75 * v * u’—4 , 

v * u’—2 * v—-l * u°3 * v *€ u * v3 * u’—l>; 
Sch:=SchreierSystem(L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v-—>yy >; 


g:=hom<IN—>N| f (x)—>xx , f (y)—>yy>; 
for m,n in IN do if ts[1l]*ts[8] eq mx(ts[1]*ts[8])“n then 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then 
Sch[i]; end if; end for; 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then Sch[i]; end if; 
end for; 
break; end if; 


end for; 


/*SECOND DOUBLE COSET 1 ,2»* / 

(A COSET BELONGS TO A DOUBLE COSET) 
L<u,v>:=Group<u,v|u°10 , 

v6 , 


(u * v°—-2 * u)*2 , 
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Gis PR ae Doe 

(v*—-1 * u*—1)*5 , 

(ua * v°2 * u*—1 * v*-1)"2 , 

u°—-1 * v’-1l * u°5 * v * u—-4 , 

v * u-—2 * v—-l * u°3 * v *¥ u * v3 * u’—l>; 
Sch:=SchreierSystem (L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v->yy >; 


g:=hom<IN—>N| f (x)—>xx , f (y)—>yy>; 
for m,n in IN do if ts[l]*ts[2]*ts[1] eq mx(ts[1]*ts[2])“n then 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then 

Sch[i]; end if; end for; 

for i in [1..#Sch] do if g(m) eq h(Sch[i]) then Sch[i]; end if; 
end for; 

break; end if; 

end for; 


/* 


/*CHECK IN MAGMAs / 
ts: (Lets (2) e4s-[ 4.) eq f Gees ets] 1 |e ts [2]s 
/*truex/ 


L<u,v>:=Group<u,v|u*10 , 


“J * v°--l *« u°5 * v *« u-4 , 
v * u’—2 * v—-l * u°3 * v * u * v3 * u’—l>; 
Sch:=SchreierSystem (L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v->yy >; 


g:=hom<IN—>N| f (x)—>xx, f(y )—>yy>; 
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for m,n in IN do if ts[1l]*ts[2]*ts[2] eq m*(ts[1])“n then 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then 
Sch[i]; end if; end for; 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then Sch[i]; end if; 
end for; 
break; end if; 
end for; 


fx 


/*(A COSET BELONGS TO A DOUBLE COSET) x / 
L<u,v>:=Group<u,v|u*10 , 

v6 , 

(noe aD yr 2. 4 

(ae ae ye 2 sae aD) «5 

(v*—-1 * u*—-1)*5 , 

(ee ec ee alla IL 

u’—l * v—-l * u*5 * v * u’—4 , 

v * u-—2 * v—-l * u°3 * v * u * v3 * u’—l>; 
Sch:=SchreierSystem (L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v—>yy >; 


g:=hom<IN—>N| f (x)—>xx , f(y )—>yy>; 
for m,n in IN do if ts[l]*ts[2]*ts[3] eq mx(ts[1]*ts[3])°n then 
for i in [1..#Sch] do if g(m) eq h(Sch[i]) then 

Sch[i]; end if; end for; 

for i in [1..#Sch] do if g(m) eq h(Sch[i]) then Sch[i]; end if; 
end for; 

break; end if; 

end for; 

fc: 

u°5 * v3 

u-5 * v3 


*/ 


xx S*yy 3; 

/*x(1, 4)(2, 3)(5, 10)(6, 8)(7, 28)(9, 27)(11, 12)(13, 29)(14, 
15) (16, 30) (17, 
18)(19, 20)(21, 31)(22, 23)(24, 25)(26, 32)«/ 

tell liste 2 a eq f(x*5xy*3)x*ts[4]*ts [2]; 

/*truex/ 


/*Code to help prove relations */ 
a:=0;b:=0;c:=0;d:=0;e:=0; f:=0;g:=0;h:=6;1:=0;j:=0; 
G<x ,y,t>:=Group<x,y,t|x°10 , 


x * y°2 * x*-1 * y*-1)°2 , 
“—] *« y°-l * x°5 * y « x°-4 , 
y*« x2 * y°-l * x°3 * y * x * y°S3 * x*-l , 


x * y°—-l *« x * y°-2 * x * y)*t*(x*4 * y°-1 * x))’a, 
x * y°—l * x * y°-2 * x * y)«xt*(x))*b, 


x°2)*t*(y°-1l * x°-1 * y*—l * x*—3))‘d, 
2 eh ee ey: ek oy Se LS” 


7) 


X * y°-2 * x * y 


)xt*(x))*h, 
£ yp 2 ee ey eto (x2 yD ee ey ee KO 1) 
( P 


(y * x°—1)*2)*t* 


t 

( 

( 

( 

( 

( C 
(ae ake OU yes ee SD ee ae a aes 
( 

( 

( 

( yee RED a se ec a eae). 


x * y°-l *« x * y°-2 * x * y)et°(x°2 * y°2 * x * y * x*-1))* 
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tet “(x * y°—2 * x°-2 * y°—1)=(x"5 * y*3)at, 
tet °(x * y * x°-2 * y * x) = (y°—l * x*—3)*t*(x * y * x°-1l * y * 
x * y°—l)*xt*(y°2 * x * y°-l * x * y°-l * x*—l1)>; 


/*AT THE END INSERT THE FOLLOWING 5 LINES ONLY ONCE*x / 
L<u,v>:=Group<u,v| u°l10 , 


o) 


v * u-—2 * v—-l * u°3 * v *€ u * v3 * u’—l>; 
Sch:=SchreierSystem(L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v->yy>; 


g:=hom<IN—>N| f (x)—>xx, f (y)—>yy>; 
A:=(xx * yy°—2 * xx * yy) 6; 
Be (x) 3: 


for n in N do 
if {10,26} subset Set([1,4,1]*n) then ( (xx*5 * yy*3)*—1)*n, 
re ee ere 


end if; end for; 


for n in N do 
if {10,21} subset Set([29,23,8,1]*n) then ( yy*—1 * xx*—3)‘n, 
(29523841) “a: 


end if; end for; 


/*TWO NUMBERS IN BACK, JUST USE THIS ONE IT WORKS« / 
for n in N do 


if {2,4,3} subset Set([2,9,13,15,4,2]*n) then A’n, 
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(2013 15 4 ON ae 


end if; end for; 


for n in N do 
if {4,3} subset Set([1,2,1,2,1]*n) then Ben, [1,2,1,2,1]*n; 


end if; end for; 
PERMUTATION CONVERSION 


NNka ,b>:=Group<a,b|a°10 ,b°6 , 

(a8 bo =o. #- aj 2, 

(a OR Bo 2:8 ay 

(b*—-1 * a*—1)*5 , 

(ace b 2% Boal wb S12 5 

a’—1l x b*—-1 * a°5 * b x a4 , 

b * a°—2 * b°—-1 * a°3 * b * a * b°3 * a®—I1>; 


word:= function (A) 
Sch:=SchreierSystem (NN, sub<NN| Id (NN) >); 
for i in [2..4#N] do 

Po=[ldany 2 an [te Sebi a} |\5 

for je aa: [Ts # Sela] | do 

if Eltseq(Sch[i])[j] eq 1 then P[j]:=xx; end if; 
if Eltseq(Sch[ 

if Eltseq(Sch[i 
if Eltseq(Sch[ 


i j] eq —1 then P[j]:=xx*-—1; end if; 


1 


) 

)[j] eq 2 then P[j]:=yy; end if; 

)[j] eq —2 then P[j]:=yy*—1; end if; 
end for; 

PP:=10(N).: 

for k in [1..#P] do 

PP:=PP*P[k]; end for; 

if A eq PP then B:=Sch[i]; end if; 


end for; 
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return B; 


end function; 


EXAMPLE: 

/xword(N!(1, 2)(3, 4)(5, 14, 9, 6, 11, 7)(8, 12, 28, 10, 15, 27) 
(13% B2y-25% 16, Bi). BO) L%, 220185 -23)(19., 99, 96) 24s 36, 
21) ); 

a°’—-2 x* b°-2 * a 

ep 


/*GIVEN RELATIONS: / 

f{(x*5)*ts[1]*ts[2]*«ts[1] eq ts[1]* ts [2]; 

/*truex/ 

f(xx * yy°-2 * xx *« yy) “6*ts[2]*ts[9]*ts[13]*ts[15] eq ts[2]«ts 
[4]; 

/*xtruex/ 


/*THE BEGINNING OF PROVING RELATIONS « / 

/*DOUBLE COSET [1 ,2] * / 

1,2,1 belongs to [1,2] 

for n in IN do if ts[1l]*ts[2]*ts[1] eq n*ts[1]*ts[2]*ts[l]*ts 
[2]*ts[2]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

JER DRY 

ts[1l]*ts[2]*ts[1] eq f(x*5)*ts[1]*ts[2]*ts[1]*ts[2]*ts[2]*ts [1]; 

/*x true x / 

ts [1]* ts [2])*is [1] eq f£(x*5)*ts [1]*ts[2]; 

/*truex/ 


[1,2,3] belongs to [1,3] 
for n in IN do if ts[1l]*ts[2]*ts[1l]*ts[l]*ts[3] eq nxts[2]*ts 
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[l]*ts[2]*ts[1]*ts[2]*ts[1]*ts[2]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fe dey 

ts[1]*ts[2]*ts[1l]*ts[1l]*ts[3] eq f(x*5)*ts[2]*ts[1]* ts [2]*ts[1]* 
ts [2]*ts[1l]* ts [2]* ts [3]; 

/*truex/ 

for n in IN do if f(x75)*ts[2]*ts[1l]*ts[2]*ts[l]*«ts[2]*ts[1]*ts 
[2]*ts[3] eq 

n«ts[2]*ts[l]*ts[2]*ts[1]*«ts[l]*ts[2]* ts [1]*ts[2]*«ts[1l]*ts[2]* ts 
[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/xId(L) «/ 

f(x*5)«*ts[2]*ts[1l]*ts[2]*ts[1l]*ts[2]*ts[1]*ts[2]*ts[3] eq ts [2]x 
ts[1l]*ts[2]*ts[1]*ts[1]*ts[2]*ts[1]*ts[2]*ts[1]*ts[2]*ts [3]; 

/*truex/ 

f(x*5)*ts[2]*ts[1l]*ts[2]*ts[1l]*ts[2]*ts[1]*ts[2]*ts[3] eq ts[1]x 
ts (2)*ets: [3]. 

/*truex/ 

for n in IN do if ts[1]*ts[2]*ts[3] eq nxts[4]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

> ni ee a aes 

ts[l]*ts[2]*ts[3] eq f(x*5 * y°3)«*ts[4]*ts [2]; 

/*truex/ 


[1,2,8] belongs to [1,3] 

for n in IN do if ts[1]*ts[2]*ts[8] eq nxts[22]*ts[25]* ts [16] 
then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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/*ex * y°2 * x * y°—-l * x*-1x/ 

ts[l]*«ts[2]*ts[8] eq f(x * y°2 * x * y°-l * x*—1)*ts[22]* ts [25]x 
ts [16]; 

/*truex/ 

for n in IN do if f(x * y*2 * x * y*—l * x*—1)*ts[22]* ts [25]*ts 
[16] eq 

n*ts[7]*ts[6]*ts[16] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[RE Oe he ODS ae a Syne 

f(x * y°2 * x x y°—l # x°—1)*ts[22]*ts[25]*ts [16] eq f(x * y * x 
“2 * y * x * y)xts[7]* ts [6]* ts [16]; 

/*xtruex/ 

for nm in IN.do if f(x xy # x°2 % yx x ¥ -y)*te[7]* te [6] ets [16] 
eq 

n*ts[1l]*ts[6] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fe ey 8. es ee eR 

f(x * y * x°2 * y *« x x y)*ts[7]*ts[6]*ts[16] eq f(x*-l * y*3 * 
x * y)*ts[1]*ts [6]; 

/*truex/ 


/*DOUBLE COSET [1 ,3]*/ 

[1,3,1] belongs to [1,3] (FOUND!!) 

for n in IN do if ts[1]*ts[3]*ts[1] eq 

nxts[5]*ts[5]*ts[1l]*ts[3]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id (L) */ 

ts[l]*ts[3]*ts[1] eq 

ts8-(5 ete o + te (Tete [3 lete hk |s 
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/*x true x / 

for n in IN do if ts[5]*ts[5]*ts[l]*ts[3]*ts[1] eq 

n*ts[1l]*ts[5]*ts[3]*ts[1] then 

for i in [1..4Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

‘ (y * x*-l * y * x * y°—1)*3x«/ 
s[5]*ts[5]*ts[1]*ts[3]*ts[1] eq 

ae * x°—l * y * x * y°—1)*3)*ts[1]*ts[5]*ts[3]*ts [1]; 

/*x true x / 

for n in IN do if f((y * x*-1l * y * x * y°—1)°3)*ts[1]«ts[5]«ts 
[3]*ts[1] eq 

n*ts[3]*ts[5]*ts[8]*ts[3]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°2 * x * y°—-l * x * y°—1x/ 

f((y * x°-l * y * x *« y°—1)°3)«ts[1]*ts[5]*ts[3]*ts[1] eq 

f(x * y°2 * x * y°-l * x * y°—1)«*ts[3]*ts[5]*ts[8]*ts[3]*ts [1]; 

/*xtruex/ 

for n in IN do if f(x * y*2 * x * y*—-l * x * y*—1)*ts[3]*ts[5]* 
ts[8]*ts[3]*ts[1] eq 

n*ts[8]*ts[2]*ts[8]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey SHL 

f(x * y°2 * x * y°-l * x * y°—1)*ts[3]* ts [5]* ts [8]* ts [3]*ts [1] 
ed 

f(y°3)*ts[8]*ts[2]*« ts [8]*ts [1]; 

/* true x / 

for n in IN do if f(y7*3)«*ts[8]*ts[2]*ts[8]*ts[1] eq 

n*ts[21]*ts[30]*ts[14]*ts[18] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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/*ex * y * x°-1 * y°-2 * x*-1 * yx/ 

f(y*3)*ts[8]*ts[2]*ts[8]*ts[1] eq 

f(x * y * x*-l * y°-2 * x°-1 * y)xts[21]*«ts[30]* ts [14]*« ts [18]; 

/*truex/ 

for n in IN do if f(x * y * x*-l * y°-—2 * x*-1 * y)*ts[21]*ts 
[30]*ts[14]*ts[18] eq 

n*xts[9]*ts[30]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/* y * x°-1l * y * x°-1 * y°-2 * x */ 

f(x * y * x*-l * y°-2 * x°-l * y)xts[21]*«ts[30]*ts[14]*ts[18] eq 

f(y * x°-l * y * x*-l * y°-2 * x)«xts[9]* ts [30]*ts [18]; 

/*truex/ 

for n in IN do if f(y * x*-l * y * x*-l *« y*—2 « x)x*ts[9]*« ts 
[30]*ts[18] eq 

n*ts[17]*ts[3]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°2 * x * y°—1x/ 

f(y * x°-1l * y * x*—-l * y°-2 * x)«xts[9]*« ts [30]*ts[18] eq 

f(x * y°-l * x * y°2 * x * y*—1)*ts[17]«ts[3]*ts [18]; 

/*truex/ 

for n in IN do if f(x * y°-l * x * y°2 * x * y°—1)«*ts[17]*ts[3]* 
ts [18] eq 

n*ts[1l]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey Se] 

f(x * y°-l * x * y°2 * x * y*—1)*ts[17]*«ts[3]*ts[18] eq 

f(y°3)*ts[1]*ts [3]; 

/* true */ 
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[1,3,2] belongs to [1,2] 

for n in IN do if ts[1]*ts[3]*ts[2] eq nxts[4]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fax 5 # y "3% / 

ts[l]*ts[3]*ts[2] eq f(x*5 * y°3)«*ts[4]*ts [3]; 

/*truex/ 


[1,3,4] belongs to [1,2,4] (FINISHED!!!!) 

for n in IN do if ts[1]*ts[3]*ts[4] eq 

n*ts[31]* ts [28]*« ts [16]*ts[26]*ts[5] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y * x°3 * y°—l * xx/ 

ts[l]*ts[3]*ts[4] eq 

f(x * y * x°3 * y°-l * x)*ts[31]* ts [28]* ts [16]*ts [26] ts [5]; 

/*truex/ 

for n in IN do if f(x * y * x°3 * y°-1 * x)*ts[31]*ts[28]*ts 
[16]*ts[26]*ts[5] eq 

n*ts[21]*ts[12]*ts[10]*ts[26]*ts[5] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex°-1 * y * x*-1l * y * x*-l1 * y°—lx/ 

f(x * y * x°3 * y°-l * x)xts[31]*ts[28]*ts[16]*«ts[26]*ts[5] eq 

f(x*-1l * y * x*-l * y * x*-1 * y°—1)*ts[21]*ts[12]*ts[10]*ts 
[26]*« ts [5]; 

/* true x/ 

for n in IN do if f(x*-1 * y * x*-1 * y * x*-1 * y°—1)*ts[21]*ts 
[12]*ts[10]*ts[26]*ts[5] eq 

n*ts[21]*ts[10]*ts[26]*ts[5] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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/*ex * y°—-l * x * y * x°-2 * y°-1 * x°—-lx/ 

f(x*-1l * y * x*-l * y * x*-1 * y°—1)«*ts[21]*ts[12]*ts[10]*ts 
[26]*«ts[5] eq 

f(x * y°-l * x * y * x°-2 * y°—-1 * x*—1)*ts[21]*«ts[10]* ts [26]*ts 
[5]; 

/* true x / 

for n in IN do if f(x * y°-1 * x * y * x°-2 * y°-1 * x*—1)*ts 
[21]*ts[10]*ts[26]*ts[5] eq 

n*ts[8]*xts[10]*ts[5] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[eye] 

f(x * y°-l * x * y * x°-2 * y°—-1 * x*—1)*ts[21]*«ts[10]* ts [26]*ts 
[5] eq 

f(y)*ts [8]*ts[10]*ts [5]; 

/*truex/ 


[1,3,5] belongs to [1,8] 

for n in IN do if ts[1]*ts[3]*ts[5] eq 

nets [4]*ts[19]*ts[14] then 

for i in [1l..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x°—3 * y°—l1x/ 

ts[l]*ts[3]*ts[5] eq f(x*-3 * y*°—1)*ts[4]*ts[19]*ts [14]; 

/*truex/ 

for n in IN do if f(x*—3 « y*—1)*ts[4]*«ts[19]*ts[14] eq 

n*xts[25]*ts[31l]*ts[14] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x°4 * y°—2x/ 

f(x*-3 * y°—1)*ts[4]*ts[19]*ts[14] eq f(x*4 * y°—2)«ts[25|*ts 
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[31]*ts [14]; 

/*truex/ 

for n in IN do if f(x*4 * y*—2)*ts[25]*ts[31]*ts[14] eq 

n*ts[26]*ts[2]*ts[14] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex°-l * y * x * y * x°-1l * y * x%/ 

f(x*4 * y°—2)*ts[25]*ts[31]*ts[14] eq 

f(x*-l * y * x * y * x°-l * y * x)«ts[26]«ts[2]* ts [14]; 

/*truex/ 

for n in IN do if f(x*-l * y * x * y * x*-l * y * x)xts[26]*ts 
[2]*ts[14] eq 

n*ts[10]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[ay 28] 

f(x*-l * y * x * y * x°-l * y * x)*ts[26]*ts[2]*ts[14] eq 

f(y°2)*ts[10]*ts [2]; 

/*truex/ 


[1,3,6] belongs to [1,3] (FINISHED!!) 

for n in IN do if ts[1]*ts[3]*ts[6] eq 

n*ts[1]*ts[3]*ts[6]*ts[2]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/xId(L) «/ 

ts[l]*ts[3]*ts [6] eq 

ts[1]*«ts[3]*« ts [6]* ts [2]* ts [2]; 

/*truex/ 

for n in IN do if ts[1]*ts[3]*ts[6]*ts[2]*ts[2] eq 

n*ts[5]*ts[1l0]*ts[6]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 
*(v * u°—-1l * v * u * v°—1)*3x/ 
s[l]*«ts[3]* ts [6]*ts[2]*ts[2] eq 
((y * x°-l * y * x * y*—1)°3)*ts[5]* ts [10]*ts [6]* ts [2]; 
/*truex/ 
for n in IN do if f((y * x*-1l * y * x * y*—1)*3)*ts[5]*«ts[10]*ts 
[6]* ts [2] eq 
n*ts[8]*ts[10]*ts[2] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ 
t 
f 


/*ex * y°2 * x * y°—-l * x * y°—1x/ 

f((y * x°-l * y * x * y°—1)°3)«ts[5]*ts[10]*ts[6]*«ts [2] eq 

f(x * y°2 * x * y°-l * x * y*°—1)*ts[8]«ts[10]*« ts [2]; 

/*truex/ 

for n in IN do if f(x * y*2 * x * y°—-l * x * y°—1)*ts[8]«ts[10]x 
ts [2] eq 

n*ts[30]*ts[9]*ts[12] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*y°3 * x * y°—l * x°—2«/ 

f(x * y°2 * x * y°-l *« x * y*—1)*ts[8]*«ts[10]*ts[2] eq 

f(y*3 * x * y°-l * x*°—2)«xts[30]* ts [9]* ts [12]; 

/*truex/ 

for n in IN do if f(y*3 * x * y*—l * x*—2)«ts[30]* ts [9]* ts [12] 
eq 

n*ts[22]*ts[25]*ts[12]*ts[4] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

Jey * x°-3 * y°2Qx/ 

f(y*3 * x * y°-l * x*°—2)«xts[30]*ts[9]*ts [12] eq 

Ly <x Sao yD) ets (22 ets (25 ets: (12) ete [4]: 

/*truex/ 
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for n in IN do if f(y * x*—-3 * y*2)«ts[22]*ts[25]*«ts[12]* ts [4] 
eq 

n*ts[8]*ts[4] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*y > —2x/ 

f(y * x°-3 * y°2)*ts[22]*ts[25]*ts[12]*ts[4] eq 

f(y°—2)*ts[8]*ts [4]; 

/*xtruex/ 


[1,3,8] belongs to [1,8] 

for n in IN do if ts[1]*ts[3]*ts[8] eq 

n*ts[6]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


[1,3,10] belongs to [1,2] (FINISHED!!!!) 

for n in IN do if ts[1]*ts[3]*ts[10] eq 

n*ts[3]*ts[1l]*ts[10]*ts[6] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*y°3%/ 

ts[1]*ts[3]*ts[10] eq 

f(y*3)x*ts[3]*ts[1]*« ts [10]* ts [6]; 

/*truex/ 

for n in IN do if f(y*3)*ts[3]*ts[1]*ts[10]*ts[6] eq 
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n*ts[10]*ts[5]*ts[3]*ts[6]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * x°-1l * y * x°-1 * y°-2 * x°—lx/ 

f(y*3)*ts[3]*ts[1]*ts[10]*ts[6] eq 

f(y * x°-1l * y * x*-l * y°-2 * x*—1)*ts[10]*ts[5]*ts[3]* ts [6]* ts 
[2]; 

/*truex/ 

for n in IN do if f(y * x*-1 * y * x*-l * y*—2 * x*—1)*ts[10]*# ts 
[5]*x ts [3]*ts[6]*ts [2] eq 

n*ts[1ll]*ts[26]*«ts[19]*ts[6]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x°-1l * y * x°2 * y°—2x/ 

f(y * x°-1l * y * x*-l * y°-2 * x*—1)*ts[10]*ts[5]*ts[3]* ts [6]* ts 
[2] eq 

f(x*-1l * y * x°2 * y°—2)«xts[11]*ts[26]* ts [19]* ts [6]* ts [2]; 

/*truex/ 

for n in IN do if f(x*-l * y * x*°2 * y*—2)*ts[11]* ts [26]* ts [19]x 
ts[6]*ts[2] eq 

n*ts[29|*ts[7]*ts[19]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * x°-2 * y°-l * x * y°—lx/ 

f(x*-l * y * x°2 * y°—2)*xts[11]*ts[26]*ts[19]*ts[6]*ts[2] eq 

f(y * x°-2 * y°-l * x * y*—1)*ts[29]*ts[7]*ts[19]*ts [2]; 

/*truex/ 

for n in IN do if f(y * x°-2 * y*—-l * x * y°—1)*ts[29]*«ts[7]«ts 
[19]*«ts[2] eq 

nets [1]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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pe ey Be 

f(y * x°-2 * y°-l * x * y°—1)*ts[29]*«ts[7]*ts[19]*ts[2] eq 
f(s) ey Se ee ets [1 ets [2/6 

/*xtruex/ 


[1,3,13] belongs to [1,3] 

for n in IN do if ts[1]*ts[3]*ts[13] eq 

n*ts[22]*ts[30]*ts[24] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[ex * y°—2 *% x°=1L & y & x°=—Le/ 

ts[1]*ts[3]*ts[13] eq 

f(x * y°-2 * x*-1 * y * x*—1)«*ts[22]*ts[30]*ts [24]; 

/*truex/ 

for n in IN do if f(x * y°-2 * x*-1 * y * x*—1)*ts[22]*ts[30]*ts 
[24] eq 

n*ts[22]*ts[24] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°—-l * x * y°—l * x°—2«/ 

f(x * y°-2 * x°-l * y * x°—1)*ts[22]*«ts|30)*ts [24] eq 

f(y°-1l * x * y°-1 * x*—2)*ts[22]*ts [24]; 

/*truex/ 


/*DOUBLE COSET [1 ,8] * / 

[1,8,1] belongs to [1,3] (FINISHED!!!!!!) 

for n in IN do if ts[1]*ts[8]*ts[1] eq 
n*ts[1l]*ts[5]*ts[8]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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*(y * x°-1l * y * x * y°—1)*3x/ 

s[l]*xts[8]*ts[1] eq 

(Cy * x°-l * y * x * y*—1)°3)*ts[1]*ts[5]*«ts [8] *ts [1]; 

/*xtruex/ 

for n in IN do if f((y * x*-1l * y * x * y*°—1)°3)*ts[1]«ts[5]«ts 
[8]*xts[1] eq 

n*ts[3]*ts[5]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ 
t 
f 


/*ex * y°2 * x * y°—-l * x * y°—1x/ 

f((y * x°-l * y * x * y°—1)°3)«ts[1]*ts[5]*ts[8]*«ts[1] eq 

f(x * y°2 * x * y°-l * x * y*—1)*ts[3]*ts[5]* ts [1]; 

/*truex/ 

for n in IN do if f(x * y*2 * x * y*-l * x * y*—1)*ts[3]*ts[5]x 
ts[1] eq 

n*ts[1l0]*ts[5] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

FOR Bey 

f(x * y°2 * x * y°-l * x * y*—1)*ts[3]*«ts[5]*ts[1] eq 

(xo xy" 3) ets (10) ts] 5| 

/*xtruex/ 


[1,8,2] belongs to [1,8] 

for n in IN do if ts[1]*ts[8]*ts[2] eq 

nxts[30]*ts[22]*ts [32] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/*ey°—-1 * x * y°—l * x*—2x/ 
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ts[l]*ts[8]*ts [2] eq 

f(y°-l * x * y°—l * x*°—2)*ts[30]* ts [22]* ts [32]; 

/* true x / 

for n in IN do if f(y*—l * x * y*-1l * x*—2)xts[30]* ts [22]* ts [32] 

eq 

n*ts[30]* ts [32] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x *& y°—2 * x*-1l * y * x°—lLx/ 

f(y°-l * x * y°—l * x*—2)*ts[30]* ts [22]*ts[32] eq 

f(x * y°-2 * x*-l * y * x*—1)*ts[30]*« ts [32]; 

/*truex/ 


[1,8,6] belongs to [1,3] 

for n in IN do if ts[1]*ts[8]*ts[6] eq 

n*ts[26|*ts[27]*ts[6] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey SD FE BR] 

ts[l]*ts[8]*ts[6] eq 

f(y*3 * x°3)x«ts[26]*ts[27]* ts [6]; 

/*truex/ 

for n in IN do if f(y*3 * x*3)*ts[26]*ts[27]*ts[6] eq 

n*ts[10]*ts[26]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex°-1l * y * x * y * x°-1 * y *& xx/ 

f(y*3 * x°3)«ts[26]*ts[27]*ts [6] eq 

f(x*-l * y * x * y * x*-l * y * x)xts[10]* ts [26]* ts [3]; 

/*truex/ 

for n in IN do if f(x*-l * y * x * y * x*-l * y * x)xts[10]*ts 
[26]*«ts[3] eq 
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n*xts[1l0]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[/*y°2x/ 

f(x*-l * y * x * y * x°-l * y * x)#ts[10]*ts[26]*ts[3] eq 

ify 2) ets [DO ete: |3] + 

/* true x / 


/*DOUBLE COSET [1 ,2 ,4] */ 

[125455] belongs. to [1.,3] 

for n in IN do if ts[1]*ts[2]*ts[4]*ts[5] eq 

nxts[1l]*ts[2]*ts[1l]*ts[4]*ts[5] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[*x*5x*/ 

ts[1l]*ts[2]*ts[4]*ts[5] eq 

f(x*5)*ts[1]*ts[2]*«ts[l]*ts[4]*ts [5]; 

/*truex/ 

for n in IN do if f(x*5)x«ts[l]*ts[2]*ts[l]*ts[4]*ts[5] eq 

n*ts[4]*ts[3]*ts[1]*ts[5] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fay se) 

f(x*5)«*ts[1l]*ts[2]*ts[l]*ts[4]*ts[5] eq 

f(y°3)*ts[4]*ts[3]*ts[l]*ts [5]; 

/*truex/ 

for n in IN do if f(y7*3)«*ts[4]*ts[3]*ts[1l]*ts[5] eq 

n*ts[8]*ts[10]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * x°-1 * y * x°-1 * y°-2 * x°—l1x/ 

f(y*3)x*ts[4]*ts[3]*ts[l]*ts[5] eq 
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f(y * x°-1l * y * x*—-l * y°-2 * x*—1)«*ts[8]*ts[10]*ts [1]; 

/*truex/ 

for n in IN do if f(y * x*-1 * y * x*-l * y°—2 * x*—1)x*ts[8]*ts 
[10]*ts[1] eq 

n*ts[30]*ts[7]*ts[19] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x°-1l * y * x°-3 * y°-l * x*—1x/ 

f(y * x°-l * y * x°-l * y°-2 * x*—1)«ts[8]«ts[10]*ts[1] eq 

f(x*-1l * y * x°—3 *« y°-l *« x*—-1)*ts[30]«ts[7]*ts [19]; 

/*truex/ 

for n in IN do if f(x*-l * y * x*—3 * y°-l * x*—1)*ts[30]*ts[7]* 
ts [19] eq 

n*ts[21]*ts[23]*ts[19] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1l * x°-1 * y°2x/ 

f(x*-1l * y * x°—3 * y*-l * x*—1)*ts[30]*ts[7]*ts[19] eq 

f(y°-1 * x*-1 * y*2)«ts[21]* ts [23]* ts [19]; 

/*truex/ 

for n in IN do if f(y*—-1l * x*—1 * y*2)x*ts[21]*ts[23]*ts[19] eq 

n*ts[25]*ts[6]*ts[19] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey 2 # xe ey" 3 ® Ke —1H/ 

f(y°—l * x°-1 * y°2)«*«ts|21]*ts[23]*ts [19] eq 

f(y°2 * x * y*3 * x*°—1)*ts[25]*ts[6]* ts [19]; 

/*truex/ 

for n in IN do if f(y*2 * x * y*3 * x*—1)*ts[25]*ts[6]*ts[19] eq 

n*ts[8]*xts[6] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


808 


/*y°2*/ 

f(y°2 * x * y*3 * x*—1)*ts[25]*ts[6]*ts [19] eq 
f(y°2)*ts[8]*ts [6]; 

/*xtruex/ 


/*LEMMA. 1x / 

for n in IN do if ts[1]*ts[2]*ts[1l]*ts[2]*ts[1] eq nxts[5]*ts 
[6]*« ts [5]*ts[2]*ts[6]*ts[l]*ts[5]*xts[l]*ts[1]*ts[5] then for 
i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

(y * x°-l * y * x * y°—1)73 

ts[1l]*ts[2]*ts[1l]*ts|[2)*ts[1] eq f((y * x°-l * y * x * y*—1)73)* 
ts[5]*ts[6]*ts[5]*ts[2]*ts[6]*ts[1l]*ts[5]*ts[1]*ts[1]*ts [5]; 

/*truex/ 

for n in IN do if f((y * x*-1l * y * x * y*—1)°3)*ts [5]« ts [6]«ts 
[5]*xts[2]*xts[6]*ts[1l]*ts[5]*ts[1]*ts[1]*ts[5] eq nxts[1]*ts 
[2]*ts[l]*ts[6]*ts[2]*ts[1]*ts[5] then for i in [1..#Sch] do 
if g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; 
end for; 

/*Id(L) */ 

f((y * x°-l *« y * x * y*—1)°3)*ts[5]*«ts[6]*ts[5]*ts[2]*ts[6]*ts 
[l]xts[5]*ts[1l]*ts[1l]*ts[5] eq ts[1]*xts[2]*ts[1]*ts [6]* ts [2] x 
ts [1)* ts [5]; 

/* true x / 

ts[1l]*ts[2]*ts[1l]*ts[2]*ts[1] eq ts[1]*ts[2]*ts[1]* ts [6]* ts [2]x 
ts[l]«ts [5]; 

/* true x / 

/xinversex/ 

ts[1]*ts[2]*ts[1l]*ts[2]*ts[1] eq ts[5]*ts[1]* ts [2]* ts [6]* ts [1]x 
ts[2]«ts [1]; 

/*xtruex/ 

5,1,\underline {2,6} ,1,2,1 
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for n in IN do if ts[1l]*ts[2]*ts[1l]*«ts[2]*ts[1l] eq nxts[1l]*ts 
[5]*xts[2]*ts[l]*ts[2]*ts[1] then for i in [1..#Sch] do if g(n 
) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end for; 

(y * x°-l * y * x * y°—1)°3 

ts[1l]*ts[2]*ts[1l]*ts[2]*ts[1] eq f((y * x°-1l * y * x * y*—1)73)* 
tol lets (bets [2] ete [ll ete [2] ete (14 

/*truex/ 

for n in IN do if (ts[1]*ts[2]*ts[1]*ts[2]*ts[1])°*—1 eq nxts[1]* 
ts[2]*ts[l]*ts[2]*ts[5]*ts[1] then for i in [1..4#Sch] do if g 
(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 


for; 


(v *« u’—l * v * u * v*°—1)73 

(ts [1]*ts[2]*ts[1]*ts[2]*ts[1])°—-1l eq f((y * x°-l * y * x *¥ y 
“—1)°3)*ts[1]*ts [2])*ts[1]/*ts[2]*ts[5])* ts [1]; 

/*truex/ 

ts[1l]*ts[2]*ts[1l]*ts[2]*ts[1] eq f((y * x°=1 * y * x * y*—1)°3)* 
ts[l]«ts[2]*ts[1]*ts[2]*«ts[5]* ts [1]; 

/*truex/ 


/*LEMMA 3 WORK« / 

for n in N do if [2,7,2] eq [1,4,1]*n then [1,2,1]*(xx*5xyy*3)*n 
; end if; end for; 

fe Ga By ef 

for n in IN do if ts[1]*ts[2]*ts[l]*ts[2] eq nxts[9]*ts[7]* ts 
[9]*xts[2]*ts[7] then for i in [1..#Sch] do if g(n) eq h(Sch[i 
]) then Sch[i]; end if; end for; end if; end for; 

/*(y°-l * x * y * x*-1 * y)*3*/ 

ts[l]*ts[2]*ts[1l]*ts[2] eq f((y°—-l * x * y * x*—l * y)*3)x*ts[9]* 
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ts [7]*ts[9]* ts [2]* ts [7]; 

/* true x / 

for n in IN do if ts[1]*ts[2]*ts[1]*ts[2] eq nxts[2]*ts[1]*ts 
[9]*xts[27]*ts[19]*ts[5]*ts|[7] then for i in [1..4Sch] do if g 
(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 
for ; 

/*x°—-1l * y°—2 * x*°-1 * y°2 *« xx/ 

ts[l]*ts[2]*ts[1]*ts[2] eq f(x*—-l * y°-2 * x*—l * y°2 * x)x*ts 
[2|*t¢|[1]*ts|9)]*ts[27)*ts[19|*«ts[5)«ds'| 7]; 

/*truex/ 

for n in IN do if ts[1]*ts[2]*ts[l]*ts[2] eq nxts[30]* ts[29]*ts 
[17]*ts[27]*ts[3]*ts[10]*ts[7] then for i in [1..#Sch] do if 
g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 
for; 

/*x°—2 * y°-1 * x°-1 * y°-l * x * yx/ 

ts[l]*ts[2]*ts[1l]*ts[2] eq f(x*—2 * y°-1 * x*—l * y°-l * x * y)* 
ts [30]*ts[29]*ts[17]*ts[27]*«ts[3]*ts[10]* ts [7]; 

/*truex/ 

for n in N do if [29,17,29] eq [1,4,1]*n then [30]*(xx*5xyy%3)*n 
; end if; end for; 

/*[22]*/ 

for n in IN do if ts[1]*ts[2]*ts[1l]*ts[2] eq nxts[22]*ts[29]*ts 
[27|*ts[3]*ts[10]*ts[7] then for i in [1..4Sch] do if g(n) eq 
h(Sch[i]) then Sch[i]; end if; end for; end if; end for; 

/*ex°-1l * y°-2 * x * y * x°—lLx/ 

ts[1l]*ts[2]*ts[1l]*ts[2] eq f(x*—-l * y°-2 * x * y * x*—1)*ts[22]x 
ts[29|*ts[27]*ts[3]*ts[10]*ts [7]; 

/* true x/ 

for n in IN do if ts[1]*ts[2]*ts[l]*ts[2] eq nxts[22]*ts[23]*ts 
[10]*ts[7] then for i in [1..#Sch] do if g(n) eq h(Sch[i]) 
then Sch[i]; end if; end for; end if; end for; 

/*ex°-1 * y°—-1 * x*-1 * y°3 * x°—lx/ 
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ts[l]*ts[2]*ts[1]*ts[2] eq f(x*—-l * y°-1l * x*—-l * y*3 * x*—1)x*ts 
[22]*ts[23]*ts[10]* ts [7]; 
/*truex/ 


/*LEMMA 4x / 

ts[1l]*ts[2]*ts[1]*ts[2])*ts[1] eq f((y°—-l * x * y°—l * x*-l * y 
*“—l_* x )°=—1)*ts [7] *ts[27]*ts[25]*ts[(32])*ts[22|* ts [2]; 

/*truex/ 

for n in IN do if ts[1]*ts[2]*ts[1l]*ts[2]*ts[1] eq nxts[7]*ts 
[25]*ts[32]*ts[22]*ts[2] then for i in [1..4#Sch] do if g(n) 
eq h(Sch[i]) then Sch[i]; end if; end for; end if; end for; 

/ey * x°2 * y * x°-1 * y * x%/ 

ts[l]*ts[2]*ts[l]*ts[2]*ts[1] eq f(y * x°2 * y * x*-l * y * x)* 
ts[7]*ts[25]* ts [32]* ts [22]* ts [2]; 


/*truex/ 

for n in IN do if Sate Otel ]J*xts[2]*ts[1] eq nxts[7]* ts 
[21]* ts [22]*ts[23]*ts[32]*ts[22]*ts[2] then for i in [1..#Sch 
] do if g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end 


if; end for; 

/ey°—-l * x * y°-2 * x * y°—2x«/ 

ts[1l]*ts[2]*ts[1l]*ts[2])*ts[1] eq f(y°-l *« x * y°—2 * x * y*—2)« 
ts[7]*ts[21]*«ts[22]* ts [23]*ts[32]* ts [22]*ts [2]; 

/*truex/ 

for’ nm in N-do-if [23,32 ;23|\-eq [174,1]°n then [7,21:,22|" (xx Sayy 
*3)°n; end if; end for; 

Poel De 20. Dl» ley 

for n in IN do if ts[1]*ts[2]*ts[1l]*«ts[2]*ts[1l] eq nxts[2]*ts 
[22]*ts[21]*ts[23]*ts[22]*ts[2] then for i in [1..#Sch] do if 
g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 
for; 

/ey * x°-1 * y°-l * x * y°-2 * xx/ 

ts[l]*ts[2]*ts[1]*ts|[2|)*ts[1] eq f(y * x°=1 * y°-l * x * y°—2 * 
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x)ets (2) ete [22] ets (21 |e ts (23)*ts,/22)*ts [2 ]> 

/*truex/ 

for n in IN do if ts[1l]*ts[2]*ts[1l]*ts[2]*ts[1l] eq nxts[2]*ts 
[5]*ts[10]*ts[23]*ts[22]*ts[2] then for i in [1..#Sch] do if 
g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 
for; 

/*ex * y°3 * x * y°—l * xx/ 

te [lets |2)*ts | 1|ets | 2) ets [1] eq f(x * yo3- eee y <1 « x) ets 
[2]*ts[5]*ts[10]*ts[23]* ts [22]«ts [2]; 

/*truex/ 

for n in IN do if ts[1]*ts[2]*ts[1l]*ts[2]*ts[1l] eq nxts[2]*ts 
[5]}*ts[10]*ts[31]*ts[5]*ts[2] then for i in [1..4Sch] do if g 
(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 
for; 

/*ey°—2 * x * y * x°-2 * yx/ 

ts[1l]*ts[2]*ts[1l]*ts[2]*ts[1] eq f(y°-2 * x * y * x°-2 * y)*ts 
[2]*ts[5]*ts[10]*ts[31]*ts[5]* ts [2]; 

/* true x / 

for n in N do if [2,7,2] eq [1,4,1]*n then [2,5,10,31 ,5]*(xx*5x 
yy°3)°n; end if; end for; 

Jel 7. 165 29% 18, T8187 


or n in IN do if ts[2]*ts[5]*ts[10]*ts[31]* ts [5]*ts[2]*ts[7]*ts 
[7] eq nxts[7]*ts[1]*ts[14]*ts[18]*ts[16]*ts[2]*ts[7] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end 
if; end for; end if; end for; 


/* (x * y * x°-1l * y * x°2 & y*—-1) */ 


for n in IN do if ts[1]*ts[2]*ts[1l]*ts[2]*ts[1] eq nxts[7]*ts 
[16]* ts [29]*ts[18]*ts[16]*ts[2]*ts|[7] then for i in [1..#Sch] 
do if g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if 


; end for; 
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/ey°-l * x * y * xX * y * x°—1x/ 

ts[1l]*ts[2]*ts[1l]*ts[2])*ts[1] eq f(y°—-l * x * y * x * y * x°—1)* 
ts[7]*ts[16]*ts[29]*ts[18]*ts[16]*ts[2]* ts [7]; 

/*truex/ 

for n in IN do if ts[1]*ts[2]*ts[l]*ts[2]*ts[1] eq nxts[7]*ts 
[l]*xts[14]*ts[18]*«ts[16]*ts[2]*ts[7] then for i in [1..#Sch] 
do if g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; 
end for; 

/*ex * y°—-l * x * y * x°-1l * y°-1 * x*2«/ 

ts[1]*ts[2]*ts[1l]*ts|[2]|*ts[1] eq f(x * y°-l * x *« y * x*-l * y 
“1 * x°2)«ts[7]*ts[1]*ts[14]* ts [18]*ts[16]* ts [2]*ts [7]; 

/*truex/ 

for n in N do if [2,7,2] eq [1,4,1]*n then [7,1,14,18,16]*(xx*5x 
yy°3)°n; end if; end for; 

/*[ 2, 9, 20, 31, 5 ]#/ 

for n in IN do if ts[1]*ts[2]*ts[1l]*ts[2]*ts[1l] eq nxts[2]*ts 
[9]*xts[20]*ts[31]*ts[5]*ts[2] then for i in [1..4#Sch] do if g 
(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 
for ; 

/*ex°-1l * y * x * y°—l * x*-1 * y°—2x/ 

ts[1]*ts[2]*ts[1l]*ts[2)*ts[1] eq f(x°-l *« y * x * y*-1 * x°-l « 
y°—2)«xts[2]*ts[9]*ts[20]*ts[31]*ts[5]*ts [2]; 

/*truex/ 

for n in IN do if ts[1l]*ts[2]*ts[1l]*ts[2]*ts[1l] eq nxts[4]*ts 
[18]*ts[20]*ts[31]*ts[28]*ts[4] then for i in [1..#Sch] do if 
g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 
for; 

/ey * x°-1 * y * x°-1 * y°-l * x°—lx/ 

ts[1l])*ts[2]*ts[1l]*ts[2])*ts[1] eq f(y * x*—l *« y * x*-1 * y°—l « 
x°—1)«xts[4]* ts[18]*ts[20]*ts[31]* ts [28]* ts [4]; 

/*xtruex/ 

for n in IN do if ts[1]*ts[2]*ts[1l]*ts[2]*ts[1l] eq nxts[4]*ts 
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[8]«ts[26]*ts[31l]*ts[28]*ts[4] then for i in [1..#Sch] do if 
g(n) eq h(Sch[i]) then Sch[i]; end if; end for; end if; end 
for; 

/*ex°—2 * y * x°-1 * y°-l * xx/ 

ts[1l]*ts[2]*ts[l]*ts[2]*ts[1] eq f(x*-2 * y * x*-1 * y°—l * x)*« 
ts [4]*ts[8]* ts[26]*ts[31]*ts[28]*ts [4]; 

/*truex/ 


/*LEMMA 5x / 

ts[2]*ts[5]*ts[10]*ts[31]*ts[5]*ts[2] eq ts[2]*ts[5]*ts[10]*ts 
[31] ets.[ 5) ets (2) ets [7] *ts-[7]s 

/*xtruex/ 

ts[2]*ts[5]*ts[10]*ts[31]*ts[5]*ts[2]*ts[7]*ts[7] eq f((y°—l * x 
* y * x°—-l * y)*3)«ts[7]* ts [16]*ts[29]*ts[18]*ts[16]* ts [2] 
ts [7]; 

/*truex/ 


for n in IN do if f((y*-l * x * y * x*-l * y)*3)*ts[7]*« ts[16]«ts 
[29]*ts[18]*ts[16]*ts[2]*ts[7] eq nxts[7]*ts[1l]*ts[14]*ts 
[18]*ts[16]*ts[2]*ts[7] then for i in [1..4#Sch] do if g(n) eq 
h(Sch[i]) then Sch[i]; end if; end for; end if; end for; 

/*ex * y * x°-1l * y * x°2 * y°—1x/ 

f((y°-l * x * y * x*-l * y)*3)*ts[7]*ts[16]*ts[29]* ts [18]* ts 
[16]*ts[2]*ts[7] eq f(x * y * x*-l * y * x°2 * y°—1)*ts[7]*ts 
[l]*xts[14]*ts[18]*«ts[16]*ts[2]*«ts [7]; 

/*truex/ 


for n in IN do if f(x * y * x*-l * y * x*2 * y*—1)*ts[7]*ts[1]* 
ts[14]*ts[18]*ts[16]*ts[2]*ts[7] eq nxts[2]*ts[9]*ts[20]* ts 
[31]*ts[5]*ts[2] then for i in [1..4#Sch] do if g(n) eq h(Sch[ 
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i]) then Sch[i]; end if; end for; end if; end for; 

PS Bans ey 

f(x * y * x°-1l * y * x°2 * y*—1)*ts[7]*ts[1]*ts[14]*ts[18]*ts 
[16]*ts[2]*ts[7] eq 

f(x od ey 8k: Ves 2) ets | Ole ts (204183 lets) 5) ts] 24 

/*truex/ 

for n in IN do if f(x*3 * y*3 * x)«*ts[2]*ts[9]*ts[20]* ts [31]*ts 
[5]*ts[2] eq nxts[4]*ts[18]*ts[20]* ts [31]*ts[28]*ts[4] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end 
if; end for; end if; end for; 

/*(x * y°—2)°2«/ 

f(x°3 * y°3 * x)«*xts[2]*ts[9]*ts[20]*ts[31]*ts[5]*ts[2] eq f((x x 
y°—2)°2)*ts[4]*ts[18]* ts [20]*ts[31]*ts[28]*ts [4]; 

/*truex/ 

for n in IN do if f((x * y*—2)*2)*ts[4]* ts [18]*ts[20]* ts [31]*ts 
[28]*xts[4] eq nxts[4]*ts[8]* ts [26]*ts[31]*ts[28]*ts [4] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end 
if; end for; end if; end for; 

(OD Ray Dey 

f((x * y°—2)°2)*ts[4]* ts [18]*ts[20]*ts[31]*ts[28]*«ts [4] eq f(x*2 
* y°2)xts[4]*ts[8]*« ts [26]*ts[31]*ts[28]*ts [4]; 

/*truex/ 

for n in IN do if f(x*2 * y°2)«ts[4]* ts [8]* ts [26]* ts [31]* ts [28]x 
ts[4] eq n then for i in [1..#Sch] do if g(n) eq h(Sch[i]) 
then Sch[i]; end if; end for; end if; end for; 

PEK 2) ROY 6 8 ey oe oe oy Sef 

f(x*2 * y°2)«ts[4]*«ts[8]*ts[26]*ts[31]*ts[28]*ts[4] eq f(x*2 * y 
io OE RE ee 

/*truex/ 

for n in IN do if ts[2]*«ts[5]*ts[31]*ts[23]*ts[22]*ts[2] eqn 
then for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; 


end if; end for; end if; end for; 


fC OR ee VO Dey 
te [2|* te [5 ]* ts (31)* te |/23)*ts'[22|«ts|2] eqr tic * y *« x #-y"2)s 
/*truex/ 


MEETING QUESTION LEMMA—— 

Lemma 6: 

t$_1$ ,t$_8$ ,\ underline{t$_{23}$} ,t$_{29}$ 

\\= (y * x$°2$ * y$°{—-2}$ * x$*{—2}$)t$_6$ , t$_93 ,t$_{23}3, t$_ 
{13}$,t$_6$ ,\ underline{t$_1$ ,t$_35},t$_{29}$ (R2) 

\\= ((y * x * y$°{—1}$)$°48) t$_{12}$, t$_28 ,t$_{30}$, t$_{11}$, t$_ 
{12}$,t$_1$ ,t$_73 , t$_{21}$,\ underline{tS_{10}$,t$_{29}$} 

\\= (x6°28 # y # x8°28 # yS"{—1}S # x8°(—1}8 * y8"{—1}8) t8_{19}8 
,t$_7$ ,t$_83 ,t$_{25}8, t$_{19}$,\ underline{t$_9$ ,t$_2$ , t$_{22} 
$},t$_{10}$ (R2) 

\\= (x * y * x$°4b * yS°{—1}$) t$_{15}$, t$_{30}5, t$_{32}$, t$_{21} 
$,t$_{15}$,t$_9$ ,t$_{27}$,\ underline{t$_{29}$, t$_{10}$} 

\= Cy *# x * y * xb°{-1}$ * yS°{—-1}5 * x * y * x$°{—1}$)t$_{24}5 
,t$_8$ ,t$_{23}$, t$_{22}8 , t$_{24}$, t$_1$ , t$_33 , t$_{29}$ 

\W= (y * x *« y * x$°{-1}$ « yS°{-1}$ * x * y « x$°{—-1}$) t$_{24}$ 
,t$_8$ ,\ underline{t$_{23}$,t$_{22}$ ,t$_{24}$} ,t$_1$ ,t$_3$ ,t$_ 
{29}$ (R2) 

\\= (x$°48 * y * x$°{-1}$ *« y)t$_{28}$,t$_8$ , t$_{23}$,t$_{31}$, 
t$_{28}8,t$_{1}$, t$_3$ , t$_{29}$ 

\= (y « x * y$°{—2}$ « x)t$_7$ ,t$_{22}$,t$_{23}$, t$_{25}$,\ 
underline{t$_1$ ,t$_3$} ,t$_{29}$ 

\W= ((y * x * y * x$°{-1}$ * y$*{—1}$)$°2$)t$_1$ ,t$_{28}$, t$_ 
{30}$,t$_{17}$, t$_7$ , t$_{21}$, t$_{10}$, t$_{29}$ 

\\= (y$*28 * x$°*{-1}$ « y$*{-1}$ *« x$°2$)t$_9$ ,t$_48 ,t$_8$ ,t$_ 
{26}$ , t$_2$ ,t$_{22}3, t$_{10}$ 

\\= (x * y$°2$ * x$°{-1}$ « y$*{—2}$ * x)t$_2$ ,t$_48 ,t$_23 , t$_9$ 
, t$_28 ,t$_{22}$ ,t$_{10}$ 

\\= (y$*28 * x « y$°3$ « x$*{-1}$ « y)t$_{32}$ ,t$_48 ,t$_28 ,t$_ 
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{11}$, t$_28 , t$_{22}$, t$_{10}$ 

\\= (y * x*-1 « y$*2$ * x)t$_{17}$, t8_78 , t$_{16}$, t$_{11}$, t$_2$ 
,t$_5$ ,t$_{10}$ 

\\= (ly « x * y$°{—2}$) 9°28) t8_{32}8, t$_{24}$, t$_{20}$, t$_28 , 
t$_2$ ,t$_{11}$, t$_{30}$ 

\\= (x8748 * y # x & y * x$*{—-1}$)t$_{18}8, t$_{12}8, t$_{20}$, t8_ 
{30}$ 


13 = 11 os 

t$_{11}$, t$_2$ , t$_{22}$ = t$_1$ ,t$_88 ,t$_{23}9 , t$_{29}$8 

\W= (y * x$°{—1}$ « y$°2$S * x)t$_{17}$,t$_79 ,t$_{16}9$,+$_{11}$,\ 
underline{t$_2$ ,t$_5$ ,t$_{10}$} 


lemma 7: 


1,8,23,29=(x*4 * y * x * y * x*—1)18,12,20,30 (from lemma 1) 
\implies (1,8,23,29=(x*4 * y * x * y * x*—1)18,12,20,30)*—1 
\implies 29,23,8,1 = 30,20,12,18(x*4 * y * x * y * x*—-1)*-1 
implies: 29 52358. 1 "(5 ep RD. ee ay ae eB 49 80 
Since (1)*2=e 

\implies 29,23,8 = (x * y * x * y°2 * x * y * x)8,14,23 
\implies (x*4 * y * x * y * x*—1)29,23,8 = 8,14,23 (true) 
conjugated by (x*—2 * y*—1 * x*—l * y°2) 

\implies (y * x * y * x°-3 * y)24,18,28 = 28,12,18 

conjugate by (y*—l * x*-1l * y * x*—l * y*°-l * x) 

\implies (y°—l * x*2 * y * x * y°—l * x) 30,20,28 = 28,17,20 
conjugate by (y*2 * x*3 * y°—l * x*—1) 

\implies (x*—3 * y°—l * x°-l * y * x*—-1) 4,14,28 = 28,18,14 
Move 28,18,14 to the other side 

\implies (x*—3 * y°—l * x*-l * y * x*—1)4,\underline 
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{14,28 ,14} ,18,28 
\implies (x*—2 * y°—1l * x*—l * y°—-1 * x*2)25,32,19,\ underline 
{24,18 ,28} 
\implies (y * x * y°—l * x*°—2 * y*—1)30,20,28,28,12,18 
\implies (y * x * y°—l * x*—2 * y*—1)30,20,12,18 


f(x*-—3 * y°-1 * x*-l * y * x*—1)*ts[4]*«ts[14]*ts[28]*ts[14]*ts 
[18]*«ts[28] eq f(x*—-2 * y°-1l * x*-l * y°—-l * x°2)*ts[25]*«ts 
[32]*ts[19]*ts[24]* ts [18]*ts [28]; 

/*truex/ 

f(x*—2 * y°-1 * x*-l * y°-1 * x°2)«ts[25]*ts[32]*ts[19]* ts [24]x 
ts[18]*ts[28] eq f(y * x * y°—l * x*°-2 * y°—1)*ts[30]* ts [20]x 
ts[28]*«ts[28]*ts[12]*« ts [18]; 

/*truex/ 

f(y * x * y°-l * x°-2 * y*—1)*ts[30]*ts [20]*ts|[28]*«ts(28]%ts 
[12]*ts[18] eq f(y * x * y°-l * x°—-2 *« y°—1)ts[30]* ts [20]* ts 
[12]*ts[18]; 
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Appendix B 


Magma Code 
EP SII) 


(cy—tay—tay—tayxy"cyx)*tagtyostos ne 
a:=0; b:=0; c:=0; d:=0; e:=0; f:=0; g:=0; h:=0; i:=0; j:=3; 
S:=Sym(110) ; 
xx:=S!(1, 2)(3, 8)(4, 11)(5, 13)(6, 17)(7, 20)(9, 26)(10, 23) 
(12, 34)(14, 40)(15, 
42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 54)(24, 58)(25, 
61) (27, 57) (28, 
51) (29, 68)(30, 32)(31, 59)(33, 44)(35, 76)(36, 73) (38, 
71) (39, 79)(41, 
85) (43, 66)(46, 65)(47, 89)(49, 83)(53, 93)(55, 90) (56, 
96) (60, 78) (62, 
92)(63, 101)(64, 102)(70, 86)(72, 94)(74, 104)(75, 77) 
(80, 108)(81, 
109) (82, 103)(84, 106)(87, 88)(91, 95)(99, 107) (100, 
Li) 
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48)(20, 51, 41)(24, 59, 98)(25, 45, 65)(26, 64, 92) (27, 


67s 36) 305-703 


104)(33, 72, 95)(34, 73, 85)(38, 50, 78)(39, 80, 105) 
(40, 83, 84) (42, 
86, 75)(44, 89, 96)(52, 63, 66)(54, 94, 101)(57, 61, 


100) (60, 79, 


91)(62, 97, 99)(68, 77, 82)(76, 102, 108)(81, 110, 87) 
(90, 109, 103) (93, 


106, 107); 
N:=sub<S8|xx,yy>; 


Gcx ;y,t>=Group<x,y,t|x°2, y°3, (y*—l * x ey * x)°5, (ke ® y*—)) 


fe, 


yoe Ry ee ee yo ke eS el eK Re OSD eo ey HS eR Ry 


( 
Be SCE Ger ey Se ee ey Le oe ey aL ae 
( 


t,x * y°—-l * x * y°-l * x * y * x * y-l * x * yo-l * x * y * x 


* y), 


(Ce se Oy eae SOS eo Re a SE SE PO te eee a] ae ee 


os cae ek ae ee 4a a ee ee a) 


(Cy Se 5S Se ah oe OY he a ay Sa ae ae eo) eg ey 


ee ae ae ae ee ee ee A So eae a ae ae ae a oe a eg 


((y * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x * y°-1) 


*t°(x * y°-l * x * y * x 


Tae Ee ye Kae Fe, 


((y * x * y°-l * x * y*-l 


*t°( y°-l * x * y*-l 
(Cys 22 Se Sep aes Be Oe Se a 
y)*t*(y°-l * x * y * 

* x * y°—1))"e, 


* 


* 


x 


* 


».¢ 


y 


* 


* y°-l * x * y°-l * x * y°-l * x * y 


x * y * X * y * x * y°-l * x * y*—-1) 


Pee ly he Re ae yj) ds 


* y * Xx 
* X * V 


y * xX x 


* 


* 


y 


CO ere A r-Se Oe EE Ae ay RE Aye 


Vet (OP 2 ky eR Ry ES ay 


CG ee cae ae ee Se eae ca a a a fa 


¥: 


xX 


* 


* 


xX 


* 


y—l * x * y°—l * x x 


* y * xX * y-l * x * y 


y—l * x * y°—-l * x x 
Re Me Se ear rae 3) Pb 4 


y—-l * x * y°—-l * x x 
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Vet Ge ee OSD ek ey ey a Ke pe a oe we Sy TT) 
)*g, 
((x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * x) 
see UE aye ae Sete ye a ye ee ey aT ce Se ey eae ae a ae Se) 
((x * y°-l * x * y°-1l * x * y°-l * x * y * x 


* 
x 
| 
am 
* 
a 
* 
ce 
* 

& 


fet OE OR yO 1) Se oe ae ay SD eR! ay a Se ee yD oe ae a 
((x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * x) 


at °(y°-l * x * y * x 


* 

<< 
ue 
* 
tal 
* 


y-l * x * y * X * y * X 
oO) Oe 

HG; 

/*95040« / 

Index (G, sub<G|x,y>); 

/*144x / 

#sub<G|x,y>; 

/*660x / 

144*660; 

/ «95040 / 

f ,G1,k:=CosetAction(G, sub<G|x,y>); 

Fk ; 

jules 

CompositionFactors (G1) ; 


/* 


#DoubleCosets (G, sub<G|x ,y>,sub<G|x,y>); 

/*5x*/ 

/*NOTE PUT IN THE TS IN SMALL GROUPS TO NOT OVERWHELM THE MAGMA 
*/ 

IN:=sub<G1| f(x) , f(y) >; 

tes= |) dd (Gl jeans [he TOT ls 


ts 
ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 
ts 


ts 


ts 
ts 


ts 


ts 
ts 


ts 


* 


y—-l * x *« y°-l 


Xx * y * X * Vy * 


Xx * y * X * Vy * 


y—-l * x * y-l 


y—-l * x *« y°-l 


* 


* 


* 
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* ye X * 


y * X * Vy 


y-l * x 


* y * X * 


* yl * 


ies ee a ee ee ee ee a ae ae a a 


1]:=f(t); 

Det CE ay. ee ee Lae 
y)); 
3):=f(t*( x * y°-1 * x * y*-l 
*—1)); 
Al:=f(t*( x * y°-1l * x * y*-l 
* y°—-l * x * y)); 

5]: =f(t*( y°-l * x * y*-l * x 
Yoel) 

6]:=f(t*( y°-l * x * y*-l * x 
x * y)); 

TSS LRG Fo TD oe 
SSPE Ge Rea eae OR 
Steg 21))2 

TOS het C Cy eo 2) )5 
Deb CRC aloe ce ae ay ck 


Se Se eye 


12|:=f(t*( y°-l * x * y * x * y°-l * x * y*—1)); 


y°-l * x * y * x * y*-1)); 


xX * y * X * yY * X * y * KX * y-l * 


13]:=f(t*( y*-l * x * y°-1 * x * y°-l * x * y°-l * x * y * x 
* y°—l * x)); 

DA Ce ee Be yD a a ey se ee Se Sey 
“1 *« x)); 

15]:=f(t7°( (y * x)°5)); 

16):=f(t" 6 y ee e yl & ee ye kK ey ek Ke OL eK CY 
“ea )S 

i se aCe ee oy, ae cae ST aes ee ae ay a es ae es ae 
x)); 

PB SEO Se a ae es ey ee es 
19) se Oe Oe a Se a ye oe ey 


x * y°—l * x)); 


2022000 Be ey ee ey ye ee ye ae 


* y°—l * x * y*—1)); 


ts 


ts 


ts 
ts 


ts 


ts 
ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 
ts 


ts 


ts 


ts 
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21S 20 ay Sl ee ee a He Rey Hy ey ey 
*—1)); 

22 | Shh Ge ee he eR ae Ge ee ae see 

y)); 

23/7] 1 0 ye & #3) 

2A = 20t (x eoy HL oR ey Se ey ee Ry SL ee ee Le 
* y))3 

25:=1(t "> ( yl * ke eye Xe PH] eK eH YH] ee KH Yow KORY 
er ae A Sa) 

I6)s=] 106°C 4a l we a a aT eR ay ey Se ee) 

Oe PCE ee SD ee Ke ye ee RA eS 
“1 *« x)); 

28|):=f(t*( y°-l * x * y * x * y°-l * x * y°-l * x * y°-l * x 

ey Se ae) 

290[2= f(t" © & ¥ ye So Pol ee ee PL ee ye Ee 

30]:=f(t*( x * y°-l * x * y * x * y°-l * x * y°-l * x * y*-l 


exe yl ex ey ee Re VY) 


BA esd i Cay Sl he ee ae ya ne a ae a a og 


x * y * x * y°—-1)); 


32]: 
33): 
34]: 


Gael Gite ake ie ae ee ee ae ee a ae Rs ae ee oe 
COC ay ee ya oe a ek oy eg ye eae Ps 
(t*( y°-l * x *« y°-l * x * y* xX * yy * X KY KX KY * 


x * y—-l * x * y)); 


395]: 
36]: 


(t°C yal ee eye er ya & x); 
(t*( y°-l *« x * y°-l * x * y°-l * x ky eX ey kX KY 


—l1 * x * y*-1 * x)); 


(t*( x * y°-l * x * y * x * y°-l * x * y*-l * x * y*-l 


* x * y°—1)); 


CO Ge oy Ly ee oe Ry ae ey SD ae ae a 


CO ay a ie eer ae ee eG) 


ts 


ts 


ts 
ts 


ts 
ts 


ts 


ts 


ts 
ts 


ts 
ts 


ts 


ts 
ts 


ts 


ts 
ts 


ts 
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* 


x * y°—-l * x * y°-l 


y * x * y°-l * x)); 


* y—-l * x * y-l * x 


y—l * x * y°—-l * x x 


Fhe Xe RY) oe) 


* y°—l * x * y°-l * x 


* y°—l * x * y°-l * x 


* y°-l* x * y* x * y 


* y * xX * y * x * y—l 


ANS 16°C aol Se Oe PST Rey Hy ee yD we Rey 
)); 

ATS h.0t~ (yer ae ee ye Be Sy ye Se a 
x6 dl) ) 4 

ADRS ye SCP BE yr He Se ake Sp a es ys ee SE we) 

ASST Cy 2 368 Yl Se Bay eK Se are SE ey ee 
44]:=f(t°( y * x * y°-l * x * y°-l * x * y°-1l * x * y*—1)); 
AB BCT yr Re ey ER ey SBE <a SE ee a SE) 
46]:=f(t*( y°-1 * x * y°-l * x * y°—l * x * y°-l * x * y*—l * 
5 ae Me ae ee a a a BY 

AD SE (02°C ap. ee See oe Se Oa ee oe Se ae, a a oe 
x * y)); 

48]:=f£(t*( (x * y)°5)); 

AO VPS s8 CROC ay th Se a a ea ye ee 

cae Se ee 

SOL SE0h G sere ye ey a ae 

S11 ( yl eee ye ee y= 

ey 1) 

62/0 Shr (See ye Oe ae ae 

yo ey) 

53]:=f(t*( y°-l * x * y°-l * x * y 

BAS Ct Cay eRe YS we He eye 1 

Sw 3 ey 1) Je 

56[:=f(t*( y * x * y*=1 » x * yl 

a & xe yool * x * y)):; 

S6lc=1(t "Cy * & * 15 

STs= f(t ( Pale eee Re OP ST 

* x)); 

58]:=f(t*( y°-l * x * y * x * y*-l 

* x)); 


ts 


ts 


ts 
ts 


ts 


ts 


ts 


ts 
ts 


ts 
ts 


ts 


ts 


ts 


ts 


ts 


ts 
ts 


ts 
ts 


59 
x 


60 


61 
62 
* 


63 
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:=f(t*( y°-l * x * y°-l * x * y°-l * x * y°—l * x * y*—l « 
eas OR RO SL) ee Be Re 

Pht ( “ye ay 1 ee ey a es ey a eT ee ee 
To ee Ss 

me P(t 0k: Se Qe He Rae ee ea ee ye eA Ce Rl 
eS f(t Ro Roy oe RR ay Ry a eS Se Rik yr aL ee 
y°-l * x * y * x * y*-1)); 


:=f(t7°( y * x * y°-l *« x * y°-1l * x * y°-1 * x * y°-1l * x 


AP SE Se ey eae) 


64 


:=f(t*( x * y°-l * x * y°-l * x * y * x * y°-l * x * y™-l 


* x * y°—1)); 


65 


PS f(t (ee ey De Ry 


ye a ke ee ary hs 


66 
67 


refi ( cya Ke elke RO ee ae ae ey ee PS 
SESE CG. (aye Pe SR ay RS Sa Se SD a SG ee De See Se ae 


ae a ee ee a ee 


68 
69 


SECO Cy oe) 3)) 


PStet 6 Sen Sy ey a aS ey a Gee ey a 


y * x * y°—l)); 


70]: 


71 


72)|: 


73 


74 


SP(Ct” ( oy ea, Br ee ee Se SE ep eg 
:=f(t*( y°-l * x * y * x * y°-l * x * y * x * y*—1)); 
SEG sy Soe oe ye a oe ey OE Oe 
1)); 


SS Ct (> Sey La Se ae ar eae ye Ry SE a ey 
Te 3 ne OS # 2) 3 
:=f(t*( y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x 


* y°—-l * x * y*—1)); 
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BSE Cb SAA A a a es a a a ae ce 9) 


= f(t ( & & yoLl & xe yal eK ey eee ye XK ey SHL ex 
y =1))3 

1 las MG ae ee cae A ce ee aa oe a al eae ny A 

f(t *( * yo-l * x * y * xX * y * X * y°—-l * X * VY * X 


ts 
ts 


ts 


ts 
ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 


ts 
ts 


ts 


ts 
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y * x * y°-1)); 


79 
80 


)) 
81 


y 


82]: 
83]: 


’ 


84 


SSP Gy Sk Se ae Ra ee Se ae ea aS 
:=f(t*( y * x * y°-l * x * y * x * y°-1l * x * y°-l *¥ x # y 


meee Pte. 1) 2s He EP Sc See rs ee SE ee ad a 


CBO Be ae ee OD, ae ea yD se ae ake ye a ge ea) 3 
(t*( y°-l *« x * y°-l * x * y°-l * x * y°-l * x * y*—1)) 


Pn CE oe ee ye Se, a Se ee ee ye Sy) 
:=f(t*( y°-l * x * y°-l * x * y°-l*# x * ye xX Ky KX KY 


Toe xe 


PC ( tye x, eg es ae RB Oe a KR ay ae 


“1 *« x * y)); 


PSE CE A ee ee se ae a ae ee aye ae gt a oy 
1 * x * y*—l)); 
s=f(t*( x * y * x * y°-l * x * y°-l * x * y°-l * x * y*-1) 


yh St ee ae ee ee yD a a ee OE Se ey) 
Ce Re SS ae Re a ae ae Ds 
x 


* YR X * yp RK X KY * XK Y * X & y—-l * X KY x 


x * y—l *« x * y—-l * x * y * x * y°-l * x * y°-l 


f 

raft (yok ey 1 ae See yp es Ry ee RT ee ey 
) 
f 


7 
STC See Re eS SR es ey Le ae a et ee. Sy a 


y°—l * x)); 
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ts[97]:=f(t*°( x * y°-l * x * y°-l * x * y * x * y*-1)); 

ts[98j:= f(t" ( yl & xk ey * xe YL eee Pe KR ey eS Key) ) 

ts[99]:=f(t*°( x * y°-l * x * y°-l * x * y * x)); 

fs (LOO watt yas oe oe ee yp a ae ee Se Oe 
y * x * y°—l)); 

tS LOL BSTC Cy oe ey De a eT ee eye ey ee 

ae eS OE 
ts[102]:=f(t*( x * y°-l * x * y°-l * x * y * x * y * x * y°-l * 


te.[103 = tt see ap ae set yD se ek pd Oe ee ee ae ye a) 


tal 
* 


te LOA = TG t y°-l * x * y * x * y°-l * x * y°-l * x * y*—-l 


* 

tal 

* 

St 
> 

| 

ra 

* 

tal 


eye ey) 
ts[105]:=f(t*( y * x * y°-l * x * y * x * y°—l * x * y°-l * x * 


ts[106]:=f(t*( y°—-l * x * y°-l * x * y°-1l * x * y*—1)); 
f 


ts[107]:=f(t*( x * y * x * y * x * y°-l * x * y°-1l * x * y°-l * 
Shoe a I. Se ce ar ie SE a ae ae 

ts[108]:=f(t*( x * y°-l * x * y°-l * x * y * x * y * x * y°—l * 
x * y)); 

te LOO MSs Cb Ce Rose Sh Re PS ae a ee SE EO Se oe 
Sop FE) 


ts[110]:=f(t*( x * y * x * y°—-l * x * y°-1l * x * y°-l * x * y*-l 
* x * y°—1)); 

#DoubleCosets (G, sub<G|x,y>, sub<G|x,y>); 

/*5*/ 

DoubleCosets (G, sub<G|x,y>, sub<G|x,y>); 

DerSttGld (G)o 3 fb) 4 ECE 8 ara ue a Ee ee a) g ECG He Se 


ya 
Index (G1,IN); 
/*144x / 


cst := [null : i in [1 .. Index(G1,IN)]] where null is [Integers 
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Ok LT 
prodim := function(pt, Q, I) 
v:= pt; 
for i in I do 
v= v*(Qli]); 
end for; 
return v; 


end function; 


for i := 1 to 110 do 
est |prodimi( ls tse- i) ),) [4 )s 
end for; 
m:=0; for i in [1..144] do if cst[i] ne [] then m=m+1; end if; 
end for ;m; 
/[*55x / 
Orbits (N) ; 
/* 
GSet{@ 1, 2, 3, 5, 8, 9, 13, 14, 23, 26, 37, 40, 10, 56, 64, 
TA, 83, 
29, 96, 102, 92, 104, 49, 84, 68, 69, 44, 108, 62, 30, 6, 
106, 77, 
33, 89, 80, 76, 97, 32, 70, 17, 18, 107, 75, 82, 72, 47, 
105, 35, 
99, 48, 86, 46, 938, 42, 103, 94, 95, 39, 4, 19, 65, 58, 53, 
15, 90, 
101, 91, 79, 11, 12, 50, 25, 24, 7, 43, 55, 109, 63, 54, 60, 
31, 34, 
78, 61, 45, 59, 20, 21, 66, 88, 16, 81, 22, 71, 73, 38, 100, 
98, 51, 
52, 87, 110, 36, 85, 57, 28, 41, 27, 67 @} 


ep 
Generators (N); 


ea 
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(1s. Day 8).4,. 21.55, 1884. £77 > 20) 09-26) (105. 233.12; 
34)(14, 40)(15, 
42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 54)(24, 58) (25, 
61) (27, 57) (28, 
51) (29, 68)(30, 32)(31, 59)(33, 44)(35, 76)(36, 73) (38, 
71) (39, 79)(41, 
85) (43, 66)(46, 65)(47, 89)(49, 83)(53, 93)(55, 90) (56, 
96) (60, 78) (62, 
92) (63, 101)(64, 102)(70, 86)(72, 94)(74, 104)(75, 77) 
(80, 108)(81, 
109) (82, 103)(84, 106)(87, 88)(91, 95)(99, 107) (100, 
110), 
(A, By OV, By DAA, 195 BB Gy. 18s: 49/17, D1, 53) 8s. 89, 
56) (10, 29, 
69)(11, 31, 71)(13, 37, 74)(15, 43, 88)(16, 22, 55) (17, 
46, 58)(19, 32, 
48)(20, 51, 41)(24, 59, 98)(25, 45, 65)(26, 64, 92) (27, 
67, 36)(30, 70, 
104)(33, 72, 95)(34, 73, 85)(38, 50, 78)(39, 80, 105) 
(40, 83, 84) (42, 
86, 75)(44, 89, 96)(52, 63, 66)(54, 94, 101)(57, 61, 
100) (60, 79, 
91) (62, 97, 99)(68, 77, 82)(76, 102, 108)(81, 110, 87) 
(90, 109, 103) (93, 
106, 107) 
}x/ 


for i in [1..#DC] do for m,n in IN do if ts[1] eq m*(DC[i])“n 
then i; break;end if; end for;end for; 

/*2*/ 

/*THE BEGINNING OF 1x/ 

S:={[1]}; 


5S:=S°N;SS; 
SSS:=Setseq(SS) ; 

for i in [1..#SSS] do 
for g in IN do if ts[1] 
eq gts [Rep(SSS[i]) [1]] 
then print SSS[i]; 


end if; end for; end for; 


N1:=Stabiliser (N,1) ; 
Generators (N1); 
fc: 
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(2, 105)(3, 38)(5, 44)(6, 94)(7, 68)(8, 75)(9, 81)(10, 82) (11, 


97)(12, 40)(13, 


27)(14, 61)(15, 16)(17, 99)(18, 108)(19, 73)(20, 31) (21, 


79)(99). 93) (23> 
49) (24, 106)(25, 34)(26, 76)(28, 78)(29, 59)(30, 39)(32, 
52) (33, 57)(35, 


109) (36, 100)(37, 96)(41, 98)(42, 102)(43, 91)(45, 64) 
(46, 53)(47, 84)(48, 
92)(50, 110)(51, 104)(54, 65)(55, 67)(58, 89)(60, 74) 
(62, 80)(63, 101) (66, 
86) (69, 88)(70, 95)(71, 77)(72, 107)(83, 103), 
(2,92. 7 


)(3, 28, 9)(5, 20, 16)(6, 18, 19)(8, 63, 25)(10, 
27, 30)(11, 43, 
33) (12. 47, B8)1Sy. B25-39)CA, OLS A155. 315-44) (175 
36, 29)(23, 92, 
52)(24, 62, 60)(26, 65, 66)(32, 48, 49)(34, 101, 75) (37, 
107, 77)(38, 81, 
78) (40, 109, 84)(42, 102, 85)(45, 64, 56)(46, 104, 67) 
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(50, 110, 87)(51, 53, 

55)(54, 76, 86)(57, 91, 97)(58, 69, 70)(59, 100, 99) (61, 
98, 79)(68, 93, 

105)(71, 72, 96)(73, 108, 94)(74, 80, 106)(83, 103, 90) 
(88, 89, 95) 


*/ 


N1:=Stabiliser(N,[1]) ; 
NI; 
/*6*/ 
Nl1s:=N1; 
#N1s; 
/*6*/ 
Generators (NIs) ; 
/*(2, 68)(3, 81)(5, 15)(6, 73)(7, 93)(8, 34)(9, 78)(10, 39)(11, 
57)(12, 109)(13, 30)(14, 
saytes an 7, 59)(18, 94)(19, 108)(20, 44)(21, 61)(22, 
105) (23, 32)(24, 74) (25 


101) (26 ) (27, 82)(28, 38)(29, 100)(33, 91)(35, 84) 
Gh 9)(37, 71)(40, 47)(41, 
79) (42, 85)(43, 97)(45, 56)(46, 55)(48, 52)(49, 92) (50, 
87) (51, ee 104) (54, 
66) (58, 95)(60, 80)(62, 106)(63, 75)(65, 76)(69, 89)(70, 


oo tas , 90) (96, 

107) , 

(2, 105)(3, 38)(5, 44)(6, 94)(7, 68)(8, 75)(9, 81)(10, 82) 

(11, 97)(12, 40)(13, 27)(14 

61)(15, 16)(17, 99)(18, 108)(19, 73)(20, 31)(21, 79) (22, 
93) (23, 49)(24, 106)(25, 

34) (26, 76)(28, 78)(29, 59)(30, 39)(32, 52)(33, 57) (35, 
109) (36, 100)(37, 96) (41, 


832 


98) (42, 102)(43, 91)(45, 64)(46, 53)(47, 84)(48, 92) (50, 


110)(51, 104)(54, 65) (55, 


67) (58, 89)(60, 74)(62, 80)(63, 101)(66, 86)(69, 88) (70, 


95)(71, 77)(72, 107) (83, 
103) «/ 


for n in N do if [1]*n eq [4] then Nls:=sub<N|Nls,n>; end if; 


end for; 


Orbits (N1) ; 

/* GSet{@ 1 @}, 
GSet{@ 4 @}, 
GSet{@ 42, 102, 85 @}, 
GSet{@ 45, 64, 56 @}, 
GSet{@ 50, 110, 87 @}, 
GSet{@ 83, 103, 90 @}, 
GSet{@ 2, 105, 93, 7, 22, 68 @}, 
GSet{@ 3, 38, 78, 9, 28, 81 @}, 
GSet{@ 5, 44, 31, 16, 20, 15 @}, 
GSet{@ 6, 94, 108, 19, 18, 73 @}, 
GSet{@ 8, 75, 101, 25, 63, 34 @}, 
GSet{@ 10, 82, 13, 30, 27, 39 @}, 
GSet{@ 11, 97, 91, 33, 43, 57 @}, 
GSet{@ 12, 40, 84, 35, 47, 109 @}, 
GSet{@ 14, 61, 79, 41, 21, 98 @}, 
GSet{@ 17, 99, 100, 29, 36, 59 @}, 
GSet{@ 23, 49, 48, 52, 92, 32 @}, 
GSet{@ 24, 106, 80, 60, 62, 74 @}, 
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GSet{@ 26, 76, 54, 66, 65, 86 Q}, 
GSet{@ 37, 96, 72, 77, 107, 71 @}, 
GSet{@ 46, 53, 51, 67, 104, 55 @}, 
GSet{@ 58, 89, 88, 70, 69, 95 @} 


*/ 

#N/#N1; 

/*110% / 

for i in [1.:4DC) do. for imjn in IN 
])°n then i; break; end if; end 

/*1*/ 

for! 1 Gn |[Te2 DE) do: for min. an; IN 
])°n then i; break; end if; end 

/*1*/ 

for a an [1s:4DC) do for ainjn in IN 
])°n then i; break; end if; end 

/*2*/ 

for i in [1..#DC] do for m,n in IN 
])*n then i; break; end if; end 

/*2*/ 

for i in [1..#DC] do for m,n in IN 
])°*n then i; break; end if; end 

fede? 

for a in. |[Te. DE) do: for inn. an IN 
])°n then i; break; end if; end 

/*2*/ 

for i in [1..4#DC] do for m,n in IN 
])*n then i; break; end if; end 

/*4x*/ 

for i in [1..4#DC] do for m,n in IN 
])°n then i; break; end if; end 

Ja Qel 

for i in [1..4#DC] do for m,n in IN 


do if ts[{1]*ts[1] eq m*(DC[i 


for;end for; 


do if ts[{1]*ts[4] eq m*(DC[i 


for;end for; 


do if ts{1]*ts[42] eq m*(DC[i 


for;end for; 


do if ts{1]*ts[45] eq m*(DC[i 


for;end for; 


do if ts[{1]*ts[50] eq mx(DC[i 


for;end for; 


do if ts[1]*ts[83] eq m*(DC[i 


for;end for; 


do if ts[{1]*ts[2] eq m*(DC[i 


for;end for; 


do if ts[{1]*ts[3] eq m*(DC[i 


for;end for; 


do if ts[{1]*ts[5] eq m*(DC[i 


])°n then i; break; end if; end 

Les EL 

for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*4x*/ 

for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*4x*/ 

for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*2*/ 

for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*4x*/ 

for i in [1..4#DC] do for m,n in IN 
])°n then i; break; end if; end 

cele, 

for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*4x*/ 

for i in [1..#DC] do for m,n in IN 
])*n then i; break; end if; end 

/*2*/ 

for i in [1..4#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*4x*/ 

for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*4x*/ 

for i in [1..4#DC] do for m,n in IN 
])°n then i; break; end if; end 


[*5% / 


for;end for; 


do if ts[1]*ts [6] 


for;end for; 


do if ts[1]*ts [8] 


for;end for; 


do if ts[1]*ts [10] 


for;end for; 


do if ts[1]*ts[11] 


for;end for; 


do if ts[1]*ts[12] 


for;end for; 


do if ts[1]*ts[14] 


for;end for; 


do if ts[1]*ts[17] 


for;end for; 


do if ts[1]* ts [23] 


for;end for; 


do if ts[1]*ts[24] 


for;end for; 


do if ts[1]*ts [26] 


for;end for; 


eq 


eq 


eq 


eq 


eq 


eq 


eq 
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eq mx(DC| i 


eq mx(DC[ i 


mx (DC{ i 


mx (DC{ i 


mx (DC{ i 


mx (DC{ i 


mx (DC{ i 


mx (DC{ i 


mx (DC{ i 


mx (DC{ i 


for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

/*4x*/ 

for i in [1..#DC] do for m,n in IN 
])*n then i; break; end if; end 

fxle] 

for i in [1..#DC] do for m,n in IN 
])°n then i; break; end if; end 

feDeey 

/*THE BEGINNING OF 1 ,2*/ 

s:={[1,2]}; 

5S:=S°N;SS; 

SSS:=Setseq(SS) ; 

for i in [1..#SSS] do 

for g in IN do if ts[1]*ts[2] 
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do if ts{1]*ts[37] eq mx(DC[i 


for;end for; 


do if ts[{1]*ts[46] eq mx(DC[i 


for;end for; 


do if ts[{1]*ts[58] eq mx(DC[i 


for;end for; 


eq gxts[Rep(SSS[i]) [1]]* ts [Rep(SSS[i]) [2]] 


then print SSS[i]; 
end if; end for; end for; 


/* 


* / 
N12:=Stabiliser (N,[1 ,2]) ; 
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HN12; 

peley 

N12s:=N12; 

#N12s; 

dele 

Generators (N1Q2s) ; 

/*{}*/ 

for n in N do if [1,2]*n eq [64,83] then N12s:=sub<N|N12s,n>; 
end if; end for; 

#N12s; 

/*2*/ 


[ 64, 83 ] 
*/ 
for n in N do if [1,2]*n eq [92,107] then N12s:=sub<N|N12s ,n>; 


end if; end for; 


#N12s; 
/*10*/ 
Generators (N1Q2s) ; 
/* 
{ 
(1. 92):(2,. 107) (3, 56)( 45-108) Os. 1038) CF 3-25) (85-17) (9s. 20) 
(10, 
37) (11, 79)(12, 85)(13, 80)(14, 28)(15, 23)(16, 73)(18, 
40) (19, 
58)(21, 74)(22, 84)(24, 72)(26, 94)(27, 29)(30, 34) (31, 
110) (33, 
75) (35, 44)(36, 98)(38, 48)(39, 86)(42, 67)(43, 78)(45, 
69) (46, 


100) (47, 71)(49, 104)(50, 61)(51, 101)(52, 76)(54, 88) 
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(55, 

66) (57, 64)(59, 62)(60, 106)(63, 89)(65, 99)(68, 102) 
(70, 

82) (77, 83)(81, 91)(87, 90)(93, 109)(97, 105), 

(1, 64)(2, 83)(3, 5)(4, 102)(6, 84)(7, 106)(8, 44)(9, 23) 

(11, 

50) (12, 31)(13, 30)(14, 37)(15, 81)(16, 109)(17, 59) (18, 
46) (19, 

49) (20, 34)(21, 51)(22, 65)(25, 58)(26, 97)(27, 85) (28, 
41) (29, 

56) (32, 78)(33, 60)(35, 73)(38, 79)(40, 107)(42, 82) (43, 
86) (45, 

100) (47, 96)(48, 70)(52, 88)(53, 63)(54, 66)(55, 94)(57, 
87) (61, 


67) (62, 93)(68, 90)(69, 77)(71, 98)(72, 89)(75, 104) (76, 
105)(80, 91)(92, 108)(95, 101)(103, 110) 


[12|° N12s: 


64, 83 ], 
OD. 107: Ht 
SY ae ea 
108, 40 ], 
87, 69 |, 
rae ae 
90, 45 ], 
102, 46 J, 
68, 100 ] 


a 
trl:=Transversal(N,N12s) ; 
for i:=l to #trl do 
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Sees (bo2) tr bit |S 

cst [prodim(1,ts,ss)]:=ss; 

end for; 

maH0s for iT Jine [12.144] de: 4f -¢st[4)| ae -|'] 

then m:=m+1; 

end if; end for;m; 

ele def 

Orbits (N12s) ; 

/*xGSet{@ 6, 84, 22, 65, 99 @}, 
GSet{@ 10, 37, 14, 28, 41 @}, 
GSet{@ 21, 51, 74, 101, 95 @}, 
GSet{@ 24, 72, 89, 63, 53 Q@}, 
GSet{@ 32, 78, 43, 86, 39 @}, 
GSet{@ 36, 98, 71, 47, 96 Q}, 


GSet{@ 1, 64, 92, 57, 108, 87, 4, 90, 102, 68 @}, 
GSet{@ 2, 83, 107, 77, 40, 69, 18, 45, 46, 100 @}, 
Gset{a:3.. 5. 56; 103; 29, 110s 275-31; 85, 12 @}, 
GSet{@ 7, 106, 25, 60, 58, 33, 19, 75, 49, 104 @}, 
GSet{@ 8, 44, 17, 35, 59, 73, 62, 16, 93, 109 @}, 
GSet{@ 9, 23, 20, 15, 34, 81, 30, 91, 13, 80 @}, 
GSet{@ 11, 50, 79, 61, 38, 67, 48, 42, 70, 82 @}, 
GSet{@ 26, 97, 94, 105, 55, 76, 66, 52, 54, 88 @} 

*/ 

#N/#N12s ; 

/*66x / 


for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts[6] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

/*5x*/ 

for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts[10] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 

/*2*/ 

for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts[21] eq m 


*«(DC[ i 
/*4x*/ 
for i 

*«(DC[ i 
/*4x*/ 
for i 

*«(DC[ i 
[#5 / 
for i 

*«(DC[ i 
/*2*/ 
for i 

*«(DC[ i 
cele) 
for i 

*«(DC[ i 
pele ey 
for i 

*«(DC[ i 
/*4x/ 
for i 

*«(DC[ i 
/*3/ 
for i 

*«(DC[ i 
/*4x*/ 
for i 

*«(DC[ i 
/*4x*/ 
for i 

*«(DC[ i 
celey 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


1..4DC] do for m,n 
)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


1..#DC] do for m,n 
)*n then i; break; 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 


in IN do if 


end if; end 
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for;end for; 


ts[1]*ts[2]*ts[24] eq m 


for;end for; 


ts[1]*ts[2]*ts[32] eq m 


for;end for; 


ts[l]*«ts[2]*ts [36] eq m 


for;end for; 


ts[l]*ts[2]*ts[1] eq m 
for;end for; 
ts[l]*ts[2]*ts[2] eq m 
for;end for; 
ts[l]*«ts[2]*ts[3] eq m 
for;end for; 
ts[l]*«ts[2]*ts[7] eq m 
for;end for; 
ts[l]*«ts[2]*ts[8] eq m 
for;end for; 
ts[l]*«ts[2]*ts[9] eq m 


for;end for; 


ts[1]*ts[2]*ts[11] eq m 


for;end for; 
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for i in [1..#DC] do for m,n in IN do if ts[1]*ts[2]*ts [26] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 
[4% / 


/*THE BEGINNING OF 1 ,26*/ 

S:={[1,26]}; 

5S:=S°N;SS; 

SSS:=Setseq(SS) ; 

for. i 4n [1.42555] «do 

for g in IN do if ts[1]*ts[26] 

eq gxts[Rep(SSS[i]) [1]]* ts[Rep(SSS[i]) [2]] 
then print SSS[i]; 

end if; end for; end for; 


/* 


4, 26 | 
19, 10 
Pia 2. 
50, 23 
109, 102 ] 
co ee aa 
16, 4 ] 
81, 64 ] 
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76, 15 
45, 2 | 
36, 110 ] 
105, 109 ] 
35, 45 | 
64, 105 
100, 50 
110, 49 
110, 19 
102, 105 | 
1H 35] 

19, 36 | 


*/ 
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N126:=Stabiliser(N,[1 ,26]) ; 
#N126; 


/* 


Ley 


N126s:=N126; 


fo 


rnin N do if [1,26]°n eq [2,9] then N126s:=sub<N|N126s ,n>; 


end if; end for; 


#N126s; 


/* 
[1 


2«/ 
,26]° N126s; 


Generators (N126s) ; 


fe: “A Di(8s BAS The. 13) (6 41 )-07 BON 9. DEV: 223) 
(42, °34)(14,--40).15, 
42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 54)(24, 58) (25, 
61) (27, 57) (28, 
51) (29, 68)(30, 32)(31, 59)(33, 44)(35, 76)(36, 73) (38, 
71) (39, 79)(41, 
85) (43, 66)(46, 65)(47, 89)(49, 83)(53, 93)(55, 90) (56, 
96) (60, 78) (62, 
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92) (63, 101)(64, 102)(70, 86)(72, 94)(74, 104)(75, 77) 
(80, 108) (81, 

109) (82, 103)(84, 106)(87, 88)(91, 95)(99, 107) (100, 
110) «/ 


for n in N do if [1,26]*n eq [64,97] then N126s:=sub<N|N126s ,n>; 


end if; end for; 


#N126s ; 

/*10*/ 

[1 ,26]* N126s; 

fe: L Per26- 2] 
2-9 5 
64, 97 |, 
83, 23 ], 
LO 97" | 
49, 10 J, 
4, 26 ], 
19, 10 ], 
is39: 7} 
50, 23 

*/ 


for n in N do if [1,26]*n eq [109,102] then N126s:=sub<N|N126s ,n 
>; end if; end for; 

#N126s ; 

/*60x / 

Generators(N126s) ; 

/* 
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28) (29, 

47) (32, 33)(34, 106)(35, 36)(37, 107)(38, 39)(40, 99) 
(42, 

110) (43, 48)(45, 103)(46, 70)(50, 102)(51, 88)(52, 57) 
(53, 

95) (54, 86)(55, 89)(56, 90)(58, 67)(59, 84)(62, 63) (64, 
83) (65, 

66) (68, 94)(69, 104)(72, 96)(73, 105)(74, 75)(79, 98) 
(80, 


101)(81, 82)(85, 87)(91, 92)(93, 108)(100, 109), 
(Le DItS,: By WSs T3Gs, ATIF 20) Os 96). C10,. 23). 2s 
34) (14, 
40)(15, 42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 54) (24, 


58) (25, 

61) (27, 57)(28, 51)(29, 68)(30, 32)(31, 59)(33, 44) (35, 
76) (36, 

73) (38, 71)(39, 79)(41, 85)(43, 66)(46, 65)(47, 89) (49, 
83) (53, 

93)(55, 90)(56, 96)(60, 78)(62, 92)(63, 101)(64, 102) 
(70, 

86)(72, 94)(74, 104)(75, 77)(80, 108)(81, 109)(82, 103) 
(84, 

106)(87, 88)(91, 95)(99, 107)(100, 110), 

(d 5 1085. 12) 19, B3)(9s-495 505. Ay. 64) (3x 135. 39,60, 4, 

8, 33, 

78, 30)(6, 106, 20, 12, 59)(7, 84, 17, 31, 34)(9, 10, 
23), De: 

97)(14, 37, 40, 99, 107)(15, 109, 45, 110, 82)(16, 81, 
42, 103, 

100) (18, 65, 54, 43, 70)(21, 28, 85, 57, 88)(22, 46, 48, 
86, 


66)(24, 58, 61, 67, 25)(27, 41, 51, 52, 87)(29, 96, 89, 


845 


GOV (855. 86;-735.°76 5.105) (385-39, 79). “71h. O8)(47, 56,68, 


F2)( 535 101. Ot, 1085 162) 163,- 935-925 80, 95) (695.75; 
74, 104, 


77) 
49)(2, 102)(3, 33)(4, 19)(5, 32)(6, 31)(7, 12)(8, 13) (9, 
Or Cle, 
26) (11, 64)(14, 99)(15, 103)(16, 110)(17, 106)(18, 86) 
(20, 
84) (21, 87)(22, 43)(24, 61)(25, 67)(27, 88)(28, 52) (29, 
55) (30 
60) (34, 59)(35, 105)(36, 76)(37, 40)(38, 98)(39, 71) (41, 
57) (42, 
109) (44, 78)(45, 81)(46, 54)(47, 94)(48, 65)(50, 83)(51, 
85) (53, 
92) (56, 89)(62, 80)(63, 91)(66, 70)(68, 96)(69, 75) (72, 
90) (74 
77) (82, 100)(93, 101)(95, 108), 
50)(2, 11)(3, 78)(4, 83)(5, 60)(6, 34)(7, 59)(8, 32) (10, 
97) (12, 
84) (13, 33)(14, 107)(15, 100)(16, 82)(17, 20)(18, 66) 
Cre, 
64) (21, 27)(22, 70)(23, 26)(24, 67)(28, 87)(29, 72) (30, 
44) (31 
106) (36, 105)(37, 99)(39, 98)(41, 88)(42, 45)(43, 46) 
(47, 
90) (48, 54)(49, 102)(51, 57)(52, 85)(53, 80)(55, 96) (56, 
94) (58, 
61) (62, 95)(63, 108)(65, 86)(68, 89)(69, 74)(71, 79) (73, 
76) (77, 


104)(81, 110)(91, 93)(92, 101)(103, 109), 


846 


(1, 64)(2, 83)(3, 5)(4, 102)(6, 84)(7, 106)(8, 44)(9, 23) 


(Ths 
50) (12, 31)(13, 30)(14, 37)(15, 81)(16, 109)(17, 59) (18, 
46) (19, 
49) (20, 34)(21, 51)(22, 65)(25, 58)(26, 97)(27, 85) (28, 
41) (29, 
56) (32, 78)(33, 60)(35, 73)(38, 79)(40, 107)(42, 82) (43, 
86) (45, 
100) (47, 96)(48, 70)(52, 88)(53, 63)(54, 66)(55, 94)(57, 
87) (61, 


67) (62, 93)(68, 90)(69, 77)(71, 98)(72, 89)(75, 104) (76, 
105)(80, 91)(92, 108)(95, 101)(103, 110), 
(Li BB, 195-415 TORN (Oy 1645 Ay BOS. AONTS.: 44y60y Boy. AS /(a, 


Bets, 
33, 8/6. 59; 12, 205 106) (7s 34, 31). 1%, 84)(9s 97) 26, 
23. 
10)(14, 107, 99, 40, 37)(15, 82, 110, 45, 109)(16, 100, 
103, 42, 
81)(18, 70, 43, 54, 65)(21, 88, 57, 85, 28)(22, 66, 86, 
48, 
46)(24, 25, 67, 61, 58)(27, 87, 52, 51, 41)(29, 90, 94, 
89, 
96) (85). 105. 16) 73). BO) 138s. O8y 714 70. BOAT, 72% 55, 
68, 
56)(53, 62, 108, 91, 101)(63, 95, 80, 92, 93)(69, 77, 
104. Fa 
75) 5 
(1, 11, 83, 102, 19)(2, 50, 64, 49, 4)(3, 32, 44, 13, 60)(5, 
33, 30, 
Bo. 78)(6,. 20> 50% 106). 419) ( 75 17). BE, B44, 81) (9, 23,07, 
10, 


26)(14, 40, 107, 37, 99)(15, 45, 82, 109, 110)(16, 42, 
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100, 81, 
103)(18, 54, 70, 65, 43)(21, 85, 88, 28, 57)(22, 48, 66, 
46, 


86)(24, 61, 25, 58, 67)(27, 51, 87, 41, 52)(29, 89, 90, 
96, 

94)(35, 73, 105, 36, 76)(38, 79, 98, 39, 71)(47, 68, 72, 
56, 

55)(53, 91, 62, 101, 108)(63, 92, 95, 93, 80)(69, 74, 
Tey 18% 

104) , 

195409: B84 GIN (2s 45. 4G 64s BOVBs.- 60s. 18 y 44-39) 655, 

78, 8, 

30; 338) (6) 12) 1067 505 20) (7, 31; 84,34, 17) (95.26, 
10, 97, 

23)(14, 99, 37, 107, 40)(15, 110, 109, 82, 45)(16, 103, 
81, 100, 

42)(18, 43, 65, 70, 54)(21, 57, 28, 88, 85)(22, 86, 46, 
66, 

48)(24, 67, 58, 25, 61)(27, 52, 41, 87, 51)(29, 94, 96, 
90, 

89)(35, 76, 36, 105, 73)(38, 71, 39, 98, 79)(47, 55, 56, 
72, 

68)(53, 108, 101, 62, 91)(63, 80, 93, 95, 92)(69, 104, 
tba TT 

(4) 

109, 82)(2, 42, 9)(3, 60, 85)(4, 81, 100)(5, 98, 104)(6, 

we, 

24)(7, 25, 96)(8, 30, 87)(10, 110, 19)(11, 45, 35)(12, 
106, 

56)(13, 38, 88)(14, 29, 47)(15, 97, 73)(16, 105, 23) (17, 
90, 

34)(18, 62, 66)(20, 67, 107)(21, 74, 32)(22, 65, 63) (26, 


848 


} 

*/ 

[1 ,26]* N126s; 
fe. (1526: ]5 
2.6) 
64, 97 |, 
83, 23 |, 
LO 97" | 
49, 10 ], 
4, 26 ], 
19. 0. Tt, 
fis39 7]. 
50, 23 |, 
109, 102 }, 
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155.4- |; 
45, 11 J, 
100, 50 J, 
8283") 
110, 19 J, 
103, 49 ], 
82, 50 |, 
9, 42°}, 
49, 36 ], 
94.85. Ts 
19, 36 ], 
1, 76 |, 
64, 105 ], 
11, 35 ], 
102, 105 ], 
A G6: 
To 15h; 
35, 45 |, 
105, 109 ], 
73; 100. () 
105, 81 J, 
36, 103 |, 
35, 42 |, 
Pac 821, 
26, 15 ], 
103, 19 ], 
109, 64 J, 
iby “4 T 

1a ae ae 

7 a a 


850 


935. -100:.]”; 
iO, LO3ri1G 
Oy 25-15 
935° 82's 
97; 109°] 
975-81 | 


*/ 
trl:=Transversal (N, N126s) ; 
for i:=l1 to #trl do 

esc 1.,26) Ser |ac)3 

cst |[prodim(1,ts,ss)]:=ss; 
end for; 

m:=0; for i in [1..144] do if cst[i] ne |] 
then m:=m+1; 

end if; end for;m; 

/*132«/ 

#N/#N126s ; 

felley 

Orbits (N126s) ; 

fs 


GSet{@ 18, 48, 46, 70, 65, 86, 22, 43, 54, 66, 62, 80, 91, 
93, 63, 

101, 92, 108, 53, 95 @}, 

GSet{@ 1, 2, 64, 83, 102, 49, 4, 19, 11, 50, 109, 42, 76, 


36, 81, 

10, 45, 26, 16, 15, 100, 82, 110, 103, 9, 35, 105, 73, 23, 
97 @}, 

Goetla: 3-8 B44 15) 33 j-S0s Gy Be. 78, OS (694385 75, 
87, 85, 


O12 Sil, Ti 0% BOe 104s. TTA, 88. AT Bi 5, 27. OS Oh, 
GSet{@ 6, 17, 84, 59, 106, 31, 7, 12, 20, 34, 72, 90, 89, 


40, 56, 


505-08; 
@} 
*/ 


96, 68, 29, 


24, 99, 14, 107, 


851 


58, 61 


for i in [1..4DC] do for m,n in IN do if ts[1]*ts[26]*ts[18] eq 


m*(DC[i])*“n then i; break; end if; end for;end for; 


[*5% / 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


fedey 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


/*4x*/ 


for i in [1..4#DC] do for m,n 
*(DC[i])*n then i; break; 


/*4x/ 


/*THE BEGINNING OF 1,5» / 


S:={[1,5]}; 
5S:=S°N;SS; 


SSS:=Setseq(SS) ; 
for i in [1..#SSS] do 
for g in IN do if ts[1]*ts[5] 


in IN do if 
end if; end 


in IN do if 
end if; end 


in IN do if 
end if; end 


ts[1]* ts [26]* ts [1] 


for;end for; 


ts[1]* ts [26]* ts [3] 


for;end for; 


ts [1]* ts [26]* ts [6] 


for;end for; 


eq gxts[Rep(SSS[i]) [1]]* ts[Rep(SSS[i]) [2]] 


then print SSS[i]; 


end if; end for; 


fe: 


eq m 


eq m 


eq m 


852 


853 


*/ 

N15:=Stabiliser(N,[1 ,5]) ; 

#N15; 

/*1*/ 

N15s:=N15; 

for n in N do if [1,5]*n eq [2,13] then N15s:=sub<N|N15s,n>; end 
if; end for; 


HEN 15s ; 


854 


/*2*/ 
Generators(N15s) ; 
ja isc BY (38s BY (Ae 11) Ge 13516317) > BO) Os 26) (10s 23). (13: 
34) (14, 
40) (15, 42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 54) (24, 


58) (25, 
61) (27, 57)(28, 51)(29, 68)(30, 32)(31, 59)(33, 44) (35, 
76) (36, 
73) (38, 71)(39, 79)(41, 85)(43, 66)(46, 65)(47, 89) (49, 
83) (53, 
93)(55, 90)(56, 96)(60, 78)(62, 92)(63, 101)(64, 102) 
(70, 
86) (72, 94)(74, 104)(75, 77)(80, 108)(81, 109)(82, 103) 
(84, 
106) (87, 88)(91, 95)(99, 107)(100, 110) 
«/ 
[1,5]°Nl5s; 
fe| ty 5]; 
ee Te] 
«/ 


for n in N do if [1,5]*n eq [69,18] then N15s:=sub<N|N15s ,n>; 
end if; end for; 
#N15s; 
/*60x / 
Generators(N15s) ; 
/x (1, 69, 89)(2, 13, 70)(3, 76, 99)(4, 67, 51)(5, 18, 93)(6, 
38, 
104)(7, 94, 15)(8, 82, 29)(9, 74, 84)(10, 86, 109)(11, 
59, 
46) (12, 26, 39)(14, 56, 92)(16, 33, 52)(17, 57, 55)(19, 
42, 
37)(21, 83, 97)(22, 87, 77)(23, 95, 47)(24, 78, 35)(25, 


855 


101, 
103) (27, 34, 100)(28, 73, 53)(30, 68, 88)(31, 48, 91) 
(32, 40, 
58)(36, 65, 81)(41, 66, 107)(43, 90, 61)(45, 98, 49)(50, 
105, 
72) (54, 79, 96)(60, 102, 80)(62, 106, 64)(63, 110, 75) 
(71, 85, 
108) , 
(Ls BV(3% By AD) 4. 18) (64.17) (7-20) .- 28) CG, 93) 12, 
34) (14, 
40) (15, 42)(16, 45)(18, 48)(19, 50)(21, 52)(22, 54)(24, 
58) (25, 
61) (27, 57)(28, 51)(29, 68)(30, 32)(31, 59)(33, 44) (35, 
76) (36, 
73) (38, 71)(39, 79)(41, 85)(43, 66)(46, 65)(47, 89)(49, 
83) (53, 
93)(55, 90)(56, 96)(60, 78)(62, 92)(63, 101)(64, 102) 
(70, 
86)(72, 94)(74, 104)(75, 77)(80, 108)(81, 109)(82, 103) 
(84, 
106) (87, 88)(91, 95)(99, 107)(100, 110) 
*/ 
[1 ,5]* N15s; 
/* 
Lh ag ee le 
28. 135i 
69, 18 ], 
ABs: FO.) | 
69, 48 |, 
89, 93 |], 
BBB) ls 
FOS. oll 


856 


93, 36 ], 
36, 51 |, 
65, 4 ], 
11, 59 J, 
67, 48 ], 
Tals. hele 
53, 73 |, 
736 8851. 
67, 18 ], 
4, 5 ], 
28, 53 |, 
51, 93 


sp 
trl:=Transversal(N,N15s) ; 
for i:=l1 to #trl do 

se5= (15) "tel [als 

cst [prodim(1,ts,ss)]:=ss; 
end for; 

m:=0; for i in [1..144] do if cst[i] ne 
then m:=m+1; 

end if; end for;m; 
/*143*/ 

#N/H#N 15s ; 

be Lilpey 


857 
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Orbits (N15s) ; 
/xGSet{@ 7, 20, 94, 72, 15, 50, 42, 19, 105, 37 @}, 
GSet{@ 16, 45, 33, 98, 44, 52, 49, 21, 83, 97 @}, 
GSet{@ 1, 2, 69, 13, 89, 5, 70, 47, 18, 86, 23, 48, 93, 109, 
10, 95, 
91, 53, 81, 31, 28, 36, 59, 51, 73, 65, 46, 4, 11, 67 @}, 
GSet{@ 3, 8, 76, 82, 35, 99, 103, 29, 24, 107, 25, 68, 58, 


78, Al, 

61, 101, 88, 32, 60, 85, 66, 43, 63, 87, 30, 40, 102, 108, 
90, 110, 

Tl Vy (OES 80% Ts: BBs M00 755 O25 “565 685. BS. 175. BT BA: 
96, 92, 


106, 104, 6, 57, 34, 79, 84, 74, 12, 39, 9, 26 @} 


for i in [1..#DC] do for m,n in IN do if ts[1]*ts[5]*ts[7] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 


for i in [1..#DC] do for m,n in IN do if ts[1]*ts[5]*ts[16] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 


for i in [1..#DC] do for m,n in IN do if ts[1]*ts[5]*ts[5] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 


for i in [1..#DC] do for m,n in IN do if ts[1]*ts[5]*ts[3] eq m 
*(DC[i])*n then i; break; end if; end for;end for; 


/*RELATION «x / 
(xx * yy°—l * xx * yy°—l * xx * yy°—l * xx * yy * xx * yy*—l * 
HR Se He SE) Be 


/x(1, 6, 12, 39, 57)(2, 35, 101, 98, 59)(3, 99, 68, 4, 32) (5, 
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87, 22, 108, 85)(7, 
88, 76, 58, 52)(8, 36, 107, 83, 95)(9, 63, 37, 13, 11) (10, 
79, 50, 53, 34)(14, 
61, 91, 20, 48)(15, 38, 89, 67, 30)(16, 40, 51, 69, 17) (18, 
Tihs Fh.93, 
44)(19 5. 755. 106: 97,66) (214 62; 1005. 73, 47) (235-2872; 
80, 82)(24, 70, 42, 
41, 81)(25, 60, 105, 54, 49)(26, 104, 94, 33, 55)(27, 64, 
110, 84, 86) (29, 
102, 103, 78, 65)(31, 90, 43, 92, 56)(45, 96, 109, 74, 46)*/ 


f(x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y * x) 
“3«xts[49]*ts[105] eq ts[25]; 

/*truex/ 

/*RELATION CONJUGATED: / 

for n in N do ((xx * yy°—l * xx * yy°—l * xx * yy°—l * xx * yy 
* XxX * yy°—l * xx * yy * xx)°3)*n;endfor; [49 ,105 ,25]*n; 


end for; 


/*AT THE END INSERT THE FOLLOWING 5 LINES ONLY ONCEx / 
L<u,v>:=Group<u,v|u*2,v°3,(v°—-1 * u * v * u)75, 

(u * v*—1)*11, 

(v * u* v * u* v * u * vo-l * u * v—-l * u * v—-l1l * u)*2 >; 


Sch:=SchreierSystem (L,sub<L|Id(L)>); 


h:=hom<L—>N | u->xx , v->yy >; 
g:=hom<IN—>N| f (x)—>xx , f(y)—>yy>; 
Ae (x8 * yy°—l * xx * yy°—l * xx * yy°—l * xx * yy * xx * yy*—l 


iS ge Cee ic? 


for n in N do 
if {55,13} subset Set([49,105,25]*n) then A*n, [49,105 ,25]7n; 


end if; end for; 
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/*THEN DO SOMETHING SIMILAR TO THIS» / 

for n in IN do if nxts[49]*ts[105] eq ts[25] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; 

break; end if; end for; 

/*SHOULD GIVE SOMETHING SIMILAR TO THIS» / 

/* > L<u,v>:=Group<u,v|u*2,v°3,(v°-1 * u * v * u)75 Cu Wy 
“—1)*11, (v * u* v * u * v * u * v—-l *« u * Vl *« u * vl 
#1) 2 Ss 

Sch:=SchreierSystem (L,sub<L|Id(L)>); 
h:=hom<L—>N | u->xx , v—>yy >; 


> 

> 

> g:=hom<IN—N| f(x)—>xx,f(y)—yy>; 

> /* For example */ 

> for n in IN do if nxts[49]*ts[105] eq ts[25] then 

for|if> for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; 
end if; end for; 

for|if> break; end if; end for; 

ve u* Vv *¥ Ue Vv KU ek Vv eX Uk Vl eu ek Vl e* Uk Vv kK UK Vv 
“—] 

*/ 

According to Magama 

bye ay Ox ey a ok oy ee a OSL ee ke eo ee 
y°—10)*ts[49]*ts[105] eq ts [25]; 

/*xtruex/ 


/*RELATIONS « / 
f((x * y°-l *« x * y°-l * x * y°-1l * x * y * x * y°-l * x * y * x 


)*3)«ts [49]* ts [105]*ts [25]; 
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f((x * y°-l *« x * y°-l * x * y°-1l * x * y * x * y°-l * x * y * x 
)*3)*ts [49]*ts[105]eq ts[25]; 

/* true x/ 

A:=(xx * yy°—l * xx * yy°—l * xx * yy°-l * xx * yy * xx * yy*—l 
i e  Fy e) Os 

for n in N do 

if 1 in Set([49,105,25]*n) then A*n, [49,105 ,25]*n; 


end if; end for; 


f((x -* yl & x * yoHl exe y°-l «ke ye xe y°-l * xe ye x 
)*4)*ts[102]*ts [65] eq ts[29]«ts [103]; 

/* true x / 

f((x * y°-l *« x * y°-l * x * y°-1l * x * y * x * y°-l * x * y * x 
)*4)*ts [102]*ts[65]*ts[103]* ts [29]; 

B:=(xx * yy°—l * xx * yy°—l * xx * yy°-l * xx * yy * xx * yy*-1 
SF? ER ae years a Ree) 7 As 

for n in N do 

if 1 in Set({102,65,29,103]*n) then Bn, [102,65,29,103]*n; 


end if; end for; 


f((x * y°-l *« x * y°-l * x * y°-1l * x * y * x * y°-l * x * y * x 
)°6)xts [45]* ts[74]* ts [96]*ts [46]*« ts [109]* ts [45]; 

f((x * y°-l *« x * y°-1l * x * y°-1l * x * y * x * y°-l * x * y * x 
)°6)x*ts [45]*ts[74]*ts[96] eq ts[45]*ts[109]* ts [46]; 

/*truex/ 

C:=(xx *« yy°—l * xx * yy°—l * xx * yy°-l * xx * yy * xx * yy*-1 
sf RS ae yay ae RC) Gs 

for n in N do 

if 92 in Set([45,74,96,45,109 ,46]°n) then C*n, 
[45 ,74,96,45,109 ,46] *n: 


end if; end for; 
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/*CODE TO HELP PROVE RELATIONS « / 
L<u,v>:=Group<u,v|u*2,v°3,(v°-1 * u * v * u)75, 

(u * v*—1)*11, 

(v * u* v * u * v * u * vo-l * u * v*7-l * u * v’—-l1l * u)*2 >; 
Sch:=SchreierSystem(L,sub<L|Id(L)>); 

h:=hom<L—>N | u->xx , v->yy>; 


g:=hom<IN—>N| f (x)—>xx, f (y)—>yy>; 

A:=(xx * yy°—l * xx * yy°—l * xx * yy°—l * xx * yy * xx * yy*-l 
3 ae Ty ye) Bs 

B:=(xx * yy°—l * xx * yy°—l * xx * yy°—-l * xx * yy * xx * yy*-1 
ROOTS We AY es ee 

C:=(yy * xx * yy°—l * xx * yy * xx * yy * xx * yy°—l * xx * yy 
“1 * xx * yy); 

D:=(yy * xx * yy°—l * xx * yy * xx * yy°—l * xx * yy°-1 * xx * 
yy°—l * xx * yy*-1); 

E:=(yy°—-l * xx * yy * xx * yy°—l * xx * yy°—l * xx * yy * xx * 
yy * xx * yy); 


for n in N do 
if {45,30} subset Set([49,105,25]°n) then A*n, [49,105,25]*n; 


end if; end for; 


for n in N do 
if {1,18} subset Set({102,65,103,29]*n) then Bn, 
[102 ,65 ,103 ,29]*n; 


end if; end for; 


for n in N do 


if {3} subset Set([1,4]°n) then [1,4]*n; 


863 
end if; end for; 


for n in N do 
if {19,37} subset Set([92,107,2,1]°n) then Cn, [92,107,2,1]*n; 


end if; end for; 


for n in N do 
if {19,37} subset Set([69,18,5,1]°n) then Dn, [69,18,5,1]*n; 


end if; end for; 


for n in N do 
if {19,37} subset Set([109,102,26,1]*n) then E‘n, 
[109,102 ,26,1]*n; 


end if; end for; 


/*PERMUTATION TO WORD CONVERSION CODE« / 

NNxa , b>:=Group<a,b|a°2,b°3,(b°—-1 * a * b * a)75, 

Ge Pati. 

(b * a * b * a * b * a * bD°-1 * a * bD*—-1 * a * b*-1 * a)*2 Dd; 


word:= function (A) 
Sch:=SchreierSystem (NN, sub<NN| Id (NN) >); 
for i in [2..4#N] do 

PrSlldtN)< Fb ait: | bse Seb] a |']!|% 

for j in [1..#Sch[i]] do 

if Eltseq(Sch[i])[j] eq 1 then P[j]:=xx; end if; 
if Eltseq(Sch/[ 

if Eltseq(Sch[i 
if Eltseq(Sch[ 


i j] eq —1 then P[j]:=xx*—1; end if; 


1 


) 

)[j] eq 2 then P[j]:=yy; end if; 

)[j] eq —2 then P[j]:=yy*—1; end if; 
end for; 


PP lat) 
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for k in [1..#P] do 

PP:=PP*P[k]; end for; 

if A eq PP then B:=Sch[i]; end if; 
end for; 

return B; 


end function; 


EXAMPLE: 

/xword(N!I(1, 2)(3, 4)(5, 14, 9, 6, 11, 7)(8, 12, 28, 10, 15, 27) 
(13, 32, 25, 16, 31, 20)(17, 22)(18, 23)(19, 29, 26, 24, 30, 
21) ); 

a-—2 * b°-2 * a 

e 

/*PROVED RELATIONS CODE / 

/* Relation «/ 

for n in IN do if ts[1]*ts[4] eq 

n*ts[55]*ts[13]*ts[4] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
«/ 

ts[1]*«ts[4] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y * xX * y * x * y°—l * x) 
*«ts[55]*ts[13]*« ts [4]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y°-1 *« x * y°-l * x * y * x * 
y * x * y°—l * x)*ts[55]*ts[13]*«ts[4] eq 

n*ts[38]*ts[8l]*ts[100]*ts[4] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x 


* y°—l * xx/ 
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f(x * y°-l * x * y°-l * x * y°-l * x * y * xX * y * x * y°—l * x) 
«ts [55]*ts[13]*ts[4] eq 

f(x * y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x 
* y°—l * x)*ts[38]*ts[81]*ts[100]* ts [4]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°-l * x * y * x * y°—l * x)*ts[38]* ts [81]*ts[100|]*ts[4] eq 

n*ts[100]* ts [88]* ts [38] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y * x * y°—-l * x * y°-l * x * y°-l * x * y°-1 * 
x * y°—1lx/ 

f(x * y * x * y°-l * x * y°-l * x * y°-1l * x * y°-l * x * y * x 
x y°—l *« x)*xts[38]*ts[81]*ts[100]*ts [4] eq 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y*-1 * x * y*-1 * 
x * y°—1)«ts[100]*ts[88]*ts [38]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y°-l * x * y*—l * x * y*—1)*ts[100]* ts [88]*ts [38] eq 

n*ts[95]*ts[89]*« ts [88]*ts[38] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y * x * y°—-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x 
* y°—l * xx/ 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y*-1l * x * y*-1 * 
x * y°—1)*xts[100]* ts [88]*ts[38] eq 

f(x * y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x 
* y°—l * x)*ts[95]*ts[89]* ts [88]* ts [38]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°-l * x * y * x * y°—l * x)«ts[95]*ts[89]*ts[88]*ts [38] eq 

n*ts[99]|*ts[59]*ts[38] then 


866 


for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y * xX * y * x * y°—l * xx/ 

f(x * y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x 
x y°—l *« x)*xts[95]*ts[89]*ts[88]*ts[38] eq 

f(y°-l * x * y°-l * x * y * x * y * x * y°—l * x)*ts[99]*« ts [59]x 
ts [38]; 

/*truex/ 

for n in IN do if f(y°-1l * x * y°-l * x * y * x * y * x * y°-l1 * 
x)*ts[99]*ts[59]*ts[38] eq 

n*ts[81]*ts[109] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id (L) */ 

f(y°-l * x * y°-l * x * y * x * y * x * y°—l * x)*ts[99]*« ts [59]x 
ts [38] eq 

ts[81]*ts [109]; 

/* true x / 


/*FIRST DOUBLE COSET [1] * / 

1,4=1 (DONE) 

for n in IN do if ts[1]*ts[4] eq 

nets [1l]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) */ 

ts[1l]*ts[4] eq ts[1]*ts[1]; 

/*truex/ 
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1,42 belongs to [1] (DONE) 

for n in IN do if ts[1]*ts[42] eq 

nts [62]*ts[92]*ts [44] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x * y * X * y * X * y°—l * x * y°-1l * x * y°-1l * x * y°-1 * x 
ky * xX * y°—lx/ 

ts[1]*ts[42] eq 

f(x * y * x * y * x * y°-l * x * y*—-l * x * y°-1l * x * y°-l * x 
* y * x * y°—1)*ts[62]*ts[92]*ts [44]; 

/*truex/ 

for n in IN do if f(x * y * x * y * x * y°-1 * x * y°-l * x * y 
“1 * x * y°-l * x * y * x * y°—l1)*ts[62]*ts[92]*ts[44] eq 

n*ts[46]* ts [69]*« ts [35]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

peek yl * x ey eke y eK ee ye/ 

f(x * y * x * y * x * y°-l * x * y*—-l * x * y°-1l * x * y°-1l * x 
* y * x * y°—l)*ts[62]*ts[92]*ts[44] eq 

f(x * y°-l * x * y * x * y * x * y)xts[46]* ts [69]* ts [35]* ts [50]; 

/*truex/ 

for n in IN do if f(x * y°-l * x * y * x * y * x * y)«xts[46]*ts 
[69]*ts[35]*ts[50] eq 

n*ts[46]* ts [69]*ts[9]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fsx ey = 1 & Ry Le eye oe eye 

f(x * y°-l * x * y * x * y * x * y)xts[46]* ts [69]x* ts [35]* ts [50] 
eq 

f(x * y°-l * x * y * x * y * x * y)xts[46]* ts [69]* ts [9]* ts [50]; 

/*truex/ 
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for n in IN do if f(x * y°-l * x * y * x * y * x * y)«xts[46]x*ts 
[69]*ts[9]*ts[50] eq 

n*ts[1l]*ts[4]*ts [50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—-l * x * y *& x * y°—l * x * y°—lx/ 

f(x * y°-l * x * y * x * y * x * y)«xts[46]* ts [69]* ts [9]* ts [50] 
eq 

f(y 6 ey eo ee PHL eee ey ee 1 eee Tete [1] ets 
[4]x ts [50]; 

/*truex/ 

for*n in IN’ do. 1f iy * x y ex ey OS) eke ye em ey ex 
* y°—1)«*ts[1]*«ts[4]*ts[50] eq 

n*ts[4]*ts[4]*ts [50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—-l * x * y * x * y°—-l * x * y°—lx/ 

f(y * x * y * x * y°-l * x * y * x * y°—-l * x * y*—1)«ts[1]«ts 
[4]* ts [50] eq 

f(y * x * y * x * y°-l * x * y * x * y°—-l * x * y*—1)«ts[4]«ts 
[4]x ts [50]; 

/*truex/ 

f(y * x * y * x * y°-l * x * y * x * y°—-l * x * y*—1)«ts[1]*ts 
[4]* ts [50] eq 

f(y * x * y * x * y°-l * x * y * x * y°—-l * x * y*—1)*ts [50]; 

/*truex/ 


[1,45] belongs to [1] (DONE) 

for n in IN do if ts[1]*ts[45] eq 

n*ts[96]*ts[101]*ts[30] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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/ey * x * y°—l * xx/ 

ts[1]*ts[45] eq 

f(y * x * y°-l1 * x)*ts[96]*ts[101]*ts [30]; 

/*truex/ 

for n in IN do if f(y * x * y*—1 * x)xts[96]*ts[101]*ts[30] eq 

n*ts[96]* ts [63]*ts[30] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°—l * xx/ 

f(y * x * y°—-l * x)*ts[96]*ts[101]*ts[30] eq 

f(y *« x * y°—l * x)*ts[96]* ts [63]* ts [30]; 

/* true x / 

for n in IN do if f(y * x * y°—l * x)xts[96]*ts[63]* ts [30] eq 

n*ts[83] then 

for i in [1..4Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°-l * x * y * x * y°—-l * x & y°—lx/ 

f(y * x * y°—-l * x)*ts[96]*ts[63]*ts [30] eq 

f(y * x * y * x * y°-l * x * y * x * y°—-l * x * y*—1)«ts [83]; 

/*truex/ 


[1,50] belongs to [1] (DONE) 

for n in IN do if ts[1]*ts[50] eq 

n*ts[34]*ts[57]*ts[16] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°-1 * x * y°-l * x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°-1 « xx/ 

ts[1]*ts[50] eq 

f(y*-l * x * y°-l * x * y * x * y°—l * x * y°-1l * x * y°-l * x * 
y°—1 * x)*ts[34]*ts[57|]*ts [16]; 

/*truex/ 
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for n in IN do if f(y*-1l * x * y°-l * x * y * x * y°-l * x * y 
“1 * x x y°-l * x * y*—l *« x)«ts[34]*ts[57]*ts[16] eq 

n*ts[6]* ts [16] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y * x * y°—-l * x * y°-l * x * y°—l * x/ 

f(y°-l * x * y°-l * x * y * x * y°—l * x * y°-l * x * y°-l * x 
y°—l « x)«ts[34]*ts[57]*ts[16] eq 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y°-l * x)«ts[6]* 
ts [16]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y°—l *« x)*ts[6]*ts[16] eq 

n*ts[30]*ts[17]*ts [42] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey oe FoR ee OST ee ee y ee ey Hl eee YH le 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y°—l * x)«ts[6]* 
ts [16] eq 

f(y * x * y * x * y°-l * x * y * x * y°-l * x * y°—1)«ts[30]«ts 
[17]*ts [42]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y°-l * x * y * x * y°-l * x 
* y°—1)*ts[30]*ts[17]*ts[42] eq 

n*ts[17]*ts[17]*ts [42] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—-l * x * y * x & y°—-l * x * y°—lx/ 

f(y * x * y * x * y°-l * x * y * x * y°-l * x * y°—1)«ts[30]«ts 
[17]*ts [42] eq 

f(y Xe yok RS oy —1L ee Ke ye eV 1 & Ke yl) ets [17] * ts 
[el © [ets | 2) = 
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/*truex/ 

f(y * x * y * x * y°-l * x * y * x * y°-l * x * y°—1)«ts[30]«ts 
[17]*ts [42] eq 

f(y ee ye ee CSL eke op ewe ey al & xe Sl) ets (42 ]5 

/*truex/ 


[1,83] belongs to [1] /*xCOPIED AND PASTED THE ABOVE SINCE 
83=50*/ (DONE) 

for n in IN do if ts[1]*ts[83] eq 

n*ts[1l]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) «/ 

for n in IN do if ts[1]*ts[50] eq 

n*ts[34]*ts[57]*ts[16] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l1 * x * y°-l * x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°—-1 « xx/ 

ts[1]*ts [50] eq 

f(y°-l * x * y°-l * x * y * x * y°—l * x * y°-1l * x * y°-l * x «* 
y°—1 *« x)*ts[34]*ts[57]*ts [16]; 

/*truex/ 

for n in IN do if f(y*-1l * x * y°-l * x * y * x * y°-l* x * y 
“1 * x x y°-l * x * y*—l *« x)«ts[34]*ts[57]*ts[16] eq 

n*ts[6]*ts[16] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y * x * y°—-l * x * y°-l * x & y°—l * xx/ 

f(y*-l * x * y°-l * x * y * x * y°—l * x * y°-l * x * y°-l * x * 


y°—l « x)«ts[34]*ts[57]*ts[16] eq 
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f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y°-l * x)xts[6]* 
ts [16]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y°—-l * x)xts[6]*xts[16] eq 

n*ts[30]*ts[17]*ts [42] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—-l * x * y * x * y°—-l * x * y°—lx/ 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y°—l * x)«xts[6]* 
ts [16] eq 

f(y * x * y * x * y°-l * x * y * x * y°-l * x * y°—1)«ts[30]«ts 
[17]*ts [42]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y°-l * x * y * x * y°-l * x 
* y°—1)*ts[30]*ts[17]*ts[42] eq 

n*ts[17]*ts[17]*ts [42] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—-l * x * y * x & y°—l * x * y°—lx/ 

f(y * x * y * x * y°-l * x * y * x * y°—l * x * y*—1)«ts[30]«ts 
[17]*ts [42] eq 

f(y * x * y * x * y°-l * x * y * x * y°-l * x * y°—1)«ts[17]*«ts 
[17]*ts [42]; 

/*truex/ 

f(y * x * y * x * y°-l * x * y * x * y°-l * x * y*—1)«ts[30]«ts 
[17|*ts [42] eq 

f(y ee ye oe ee CSL eke op ee ey Hl & xe Sl) ets [42] 

/*truex/ 


[1,2] belongs to [1,2] 
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[1,3] belongs to [1] (DONE) 

for n in IN do if ts[1]*ts[3] eq 

n*ts[104]*ts[58]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PRY ey oe Oy Le ee KL ee ee ea ey ee a pes 

ts[1]*ts[3] eq 

f(y * x * y * x * y°-l * x * y°-l * x * y * x * y°-l * x * y)*ts 
[104]* ts [58]* ts [70]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y°-l * x * y°-l * x * y * x 
* y°-l * x * y)*xts[104]*ts[58]*ts[70] eq 

n*ts[58]*ts[58]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—l * x * y°-l * x * y * x * y°—-l * x *& yx/ 

f(y * x * y * x * y°-l * x * y°-1l * x * y * x * y°-l * x * y)*ts 
[104]*ts[58]*ts[70] eq 

f(y * x * y * x * y°-l * x * y°-l * x * y * x * y°-l * x * y)*ts 
[58]* ts [58]*« ts [70]; 

/*truex/ 

f(y # x ey e ee yal ex * yl ek & ye xe y°-l * x «& y) ets 
[104]*ts[58]*ts[70] eq 

f(y * x * y * x * y°-l * x * y°-1l * x * y * x * y°-l * x * y)*ts 
[70]; 

/*truex/ 


[1,5] belongs to [1,5] 

[1,6] belongs to [1,2] (DONE) 
for n in IN do if ts[1]*ts[6] eq 
n*ts[1l]*ts[32] then 


for i in [1..#Sch] do if g(n) eq h(Sch[i]) then 


end for; end if; end for; 
/*Id(L) «/ 
ts[1]*ts[6] eq 
Ge-( Lie te [323 
/* true x / 


for n in IN do if ts[1]*ts[32] eq 

n*ts[66]*ts[52]*ts [107] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then 
end for; end if; end for; 

fax yy 8 xe yp ek ee ye ey] ek ey" Hl 

ts[1]*ts[32] eq 

£( Xo Oe RY eK yo ee yale xe eT & 
[66]* ts [52]* ts [107]; 

/*xtruex/ 

for nae TN docnh fe 8 96 He ee a Ee, 
* x * y *« x)xts[66]*ts[52]*ts [107] eq 

n*xts[66]*ts[94]*ts [107] then 

for i in [1..#Sch] do if g(n) 

if; 


(i > ae en ae ae Oe Ae a a a ae 


eq h(Sch[i]) then 


end for; end end for; 

y—l * x * y°-l x 
BS Ee a ye ee a Sy el ae ae yd 
[66]* ts [52]*ts [107] eq 
f(x * y * xX * y * x * y * x * y°—l * x * yl * 

[66|* ts [94]« ts [107]; 
/*truex/ 
for nm Ane IN do 1b. Bee ar ee a ey 
* x * y *« x)xts[66]*ts[94]*ts [107] eq 
n*ts[97|*ts[107] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then 
if; end for; 


end for; end 
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Sch[i]; end if; 


Sch[i]; end if; 


Xe See 


x * y * x)xts 


y-l *« x * y-l 


Sch/i]; 


xX * yY * 


xX * Y * 


X * Y * 


y—-l *« x * y-l 


Sch[i]; end if; 


/*ex * y°—-l * x * y°-l * x * y * xX * y * x * y°—-l * x * y°—1x/ 
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f(y RI ey ee EOE pe ye aT ee ee ORD we oy ee Ket 
[66]*«ts[94]*xts [107] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y*—1)*ts 
[97]*« ts [107]; 

/*truex/ 

[97,107] in [1,2]°N; 

/*truex/ 


[1,8] belongs to [1,2] (DONE) 

for n in IN do if ts[1]*ts[8] eq 

n*ts[1]*ts[34] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) */ 

ts[1]*ts[8] eq 

ts [1]* ts [34]; 

/*truex/ 

for n in IN do if ts[1]*ts[34] eq 

n*ts[33]*ts[74]*ts[65] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y°-1l * x * y°-l * x * y * x * y°—1 * 
x * y°—lx/ 

ts[1]*ts[34] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * 
x * y°—l1)*xts[33]* ts [74]*ts [65]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y°-1 * x * y°-1l *« x * y°-1 * 
x * y * x * y°—l * x * y*—1)*ts[33]*ts[74]*ts[65] eq 

n*ts[31l]*ts[78]*ts[65] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y°-l * x * y°-l * x * y * x * yx/ 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * 
x * y°—1)«xts[33]*ts[74]*ts[65] eq 

f(y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y)xts([31]x 
ts[78]«ts [65]; 

/*truex/ 

for n in IN do if f(x * y*-1 * x * y°-1 * x * y°-1 * x * y°-l * 
x * y * x * y°—l * x * y*—1)*ts[33]*ts[74]*ts[65] eq 

n*ts[5]*ts[78]*ts [65] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-l1 * x * y°-l * x * y°-l * x * y°-l * x * y * x * yx/ 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l1 * 
x * y°—l1)*xts[33]*ts[74]*ts[65] eq 

f(y*-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x * y)xts([5]* 
ts[78]*xts [65] 

/*x true x/ 

for n in IN do if f(y°-l * x * y°-l * x * y°-l * x *« y°-l * x * 
y *« x * y)«ts[5]*ts[78]*ts[65] eq 

n*xts[5]*ts[84]*ts [65] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y°-l * x * y°-l * x * y * x *& yx/ 

f(y°-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x * y)xts([5]* 
ts[78]*ts[65] eq 

f(y°-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x * y)xts([5]* 
ts[84]«ts [65]; 

/*truex/ 

for n in IN do if f(y°-l * x * y°-l * x * y°-l * x *« y°-l * x * 
y *« x * y)«ts[5]*ts[84]*ts[65] eq 

n*ts[20]* ts [68]*ts[65] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fee ® yO BS 

f(y°-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x * y)xts([5]* 
ts[84]*ts[65] eq 

f((x * y)°3)x«ts[20]* ts [68]* ts [65]; 

/*truex/ 

for n in IN do if f((x * y)*3)*ts[20]* ts [68]*ts[65] eq 

n*ts[30]*ts [51] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PRY SOA RO AO Cy ae ay ae ee ae ee ay ee 
y°—1x/ 

f((x * y)°3)*ts[20]*ts[68]* ts [65] eq 

fA Se Sy ey ay ee a ee I ae aes aye 
y°—1)*ts[30]* ts [51] 

/*xtruex/ 

for nin IN do af fy" se ey ee Oy ae ey ee ST oe ae ey 
“1 * x * y * x * y°—l1)*ts[30]* ts [51] eq 

n*ts[30]*ts [89] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fF BO ee he Se ae he se Xe OS ee ey SS ey ee 
yey 

Ly ee yee a ae oe ee ye 
y°—1)*ts[30]*ts[51] eq 

fo NSE BE Be SE SE SR ya Oe ae I ae Bek ae yr ae Se 
y°—1)*ts[30]* ts [89] 

/*truex/ 

[30,89] in [1,2]°N; 

/* true x/ 
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[1,10] belongs to [1] (DONE) 

for n in IN do if ts[1]*ts[10] eq 

n*ts[46]*ts[46]*ts[104] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * yo-l * x * y * x * y * xX * y—-l* x * y 
“1x / 

ts[l]*ts[10] eq 

f(y°-l * x * y * x * y°-l * x * y * x * y * x * y°—l * x * y*-1) 
«ts [46]* ts [46]* ts [104]; 

/*truex/ 

ts[1]*ts[10] eq 

f(y°-l * x * y * x * y°-l * x * y * x * y * x * y°—l * x * y*-1) 
«ts [104]; 

/*truex/ 


[1,11] belongs to [1,2] (DONE) 

for n in IN do if ts[1]*ts[11] eq 

nets [1l]*ts[2] then 

for i in [1l..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id (L) */ 

ts[1l]*ts[11] eq 

te [lets [2]; 

/*truex/ 


[1,12] belongs to [1] (DONE) 

for n in IN do if ts[1]*ts[12] eq 

n*ts[1]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

/*1d (L) */ 

ts[1]*ts[12] eq 

ts [1]*ts [3]; 

/*truex/ 

for n in IN do if ts[1]*ts[3] eq 

n*ts[104]*ts[58]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PR KR ey eo ey SL eee yl ee ee ey) ex ey ey 

ts[1]*ts[3] eq 

f(y * x * y * x * y°-l * x * y°-1l * x * y * x * y°-l * x * y)*ts 
[104]* ts [58]* ts [70]; 

/*xtruex/ 

for n in IN do if f(y * x * y * x * y°-l * x * y°-l * x * y * x 
* y°-l x x * y)*xts[104]*ts[58]*ts[70] eq 

n*ts[58]*ts[58]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—l * x * y°-l * x * y * x * y°—-l * x *& yx/ 

f(y = x ey e xe PHL ew ke POH eR ey ke ee Hl KR ey) ets 
[104]*ts[58]*ts[70] eq 

f(y * x * y * x * y°-l * x * y°-1l * x * y * x * y°-l * x * y)*ts 
[58]* ts [58]*«ts[70]; 

/*xtruex/ 

f(y * x * y * x * y°-l * x * y°-1l * x * y * x * y°-l * x * y)*ts 
[104]*ts[58]*ts[70] eq 

f(y 8x ye ee CSL eke oy). ek epee xe yO ee ey) ets 
[70]; 

/* true x / 
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[1,14] belongs to [1,2] {68,22} (DONE) 

for n in IN do if ts[1]*ts[14] eq 

n*ts[1l]*ts[71] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) */ 

ts[1]*ts[14] eq 

ts[1]*ts [71]; 

/*xtruex/ 

for n in IN do if ts[1]*ts[71] eq 

n*ts[20|*ts[47]*ts[91] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°—-1 * x * y°-l * x * y°-l * x * y * x * y € xx/ 

ts[1l]*ts[71] eq 

f(y*=1 * x *y°—l * x ey" & xe ye xe y * x) ets (20)* ts [47] 
ts [91]; 

/*xtruex/ 

for n in IN do if f(y*-l * x * y°-l * x * y°-l * x * y * x * y * 
x)*ts[20]*ts[47]*ts[91] eq 

n*ts[67|*ts[40]* ts [95]*ts[22] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

jee kyl ee ey ea ye ey ek ee ee de ee 

f(y°-l * x * y°—-l * x * y°-l * x * y * x * y * x)*ts[20]* ts [47]* 
ts [91] eq 

f(x * yl «© x * ye KO y * Xe ye Ke ye ee PK) ee ey) * 
ts[67]*«ts[40]* ts [95]* ts [22]; 

/*xtruex/ 

for nin IN’ do ai Gee GOS ee EE a ee Ky ae 
* y°—-l * x * y)*xts[67]*ts[40]*ts[95]*ts[22] eq 

n*ts[67|* ts [38]* ts [95]*ts[22] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x *® y * xX * Y * X Ky * xX Ky * xX * y°—l * x * yx/ 

PC CSSD ae ee ye ay SE ae ea Se ee oa a) 
ts [67]*ts[40]*ts[95]* ts [22] eq 

f(xy") ee Fy KOE yy ROY RO ee ye ee OL & xe Vy) * 
ts[67]*ts[38]* ts [95]* ts [22]; 

/*truex/ 

for nan IN. do 2h iG yo. Se a a ee ey 

* y°—-l * x * y)*xts[67]*ts[38]*ts[95]*ts[22] eq 

n*ts[68]* ts [89]*ts[22] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y * x * y°-l * x * y°-l * x y * Xe Y KX KY 
“—1x/ 

PS aL ae Se eG ey Ra Ee Se ay. Se ee ee ae 
ts [67]*ts[38]*ts[95]*ts [22] eq 

f (0 ey) ee Oe ey Se ee ey a ey a ae ey 
“—1)«ts [68]* ts [89]* ts [22]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y* xX * y * x * y°—1)*ts[68]*ts[89]*ts [22] eq 

n*ts[24]*ts[32]*«ts[89]*ts[22] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey 1 eos ee Rey OR ee ye ee SH eee ope 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * ye xX eK Ye XK Y 
“—1)xts [68]* ts[89]* ts [22] eq 

f(y ol ex Ry a ye ye ey) eS [24] 418 
[32]*« ts [89]*ts [22]; 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y * x * y * x * y°-l * x 
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* y)*ts[24]* ts [32]*ts[89]*ts [22] eq 

n*ts[76]*ts[8]*ts [22] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-1 * x * y°-l * x * y * xX * y * x * y°-l * x * y *& x & yx/ 

fy eee Ry OO Sp ee ee aT ee ey eis (24) ets 
[32]*ts[89]*ts[22] eq 

f(y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y * x * y)*ts 
[76]* ts [8]* ts [22]; 

/*truex/ 

for n in IN do if f(y°-l * x * y°-l * x * y * x * y * x * y°-l1 * 
x * y * x * y)xts[76]*ts[8]*ts [22] eq 

n*ts[68]* ts [22] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey * xX * y°-l * x * y°-1l * x * y°-1 * x/ 

f(y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y * xX * y)*ts 
[76]*ts[8]*ts[22] eq 

f(y * x * y°-l * x *« y°-l * x * y*—l * x)xts[68]*ts [22]; 

/*truex/ 

[68522] in [1,2]°N; 

/*truex/ 


[1,17] belongs to [1] (DONE) 

for n in IN do if ts[1]*ts[17] eq 

n*ts[1]*ts[30] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/«Id(L) «/ 

ts[1]*ts[17] eq 

te:( 1 ets. (30): 
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/*truex/ 

for n in IN do if ts[1]*ts[30] eq 

n*ts[46] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*(y°-1 * x * y * x * y°-1 * x)*2«/ 

ts[1]*ts[30] eq 

f((y°-l * x * y * x * y°—-l * x)°2)«ts [46]; 

/*truex/ 

[46] in [1]°N; 

/*truex/ 


[1,23] belongs to [1,2] (DONE) 

for n in IN do if ts[1]*ts[23] eq 

n*ts[4]*ts[73] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) */ 

ts[1]*ts[23] eq ts[4]*ts[73]; 

/*truex/ 

for n in IN do if ts[4]*ts[73] eq 

n*ts[43]* ts [96] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-1 * x * y°—-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * 
oe Sef 

ts[4]*ts[73] eq 

f(y°-l * x * y°-l * x * y°-1l * x * y°-1 * x * y°-l * x * y * x * 
y * x)*xts[43]*ts [96]; 

/*xtruex/ 

[43 ,96] in [1,2]°N; 

/*truex/ 
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[1,24] belongs to [1,2] {47,48} (DONE) 

for n in IN do if ts[1]*ts[24] eq 

n*ts[14]*ts[20]*ts [22] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y°-l * x * yk XK YK XK YK X KY KX KY 
“—1x/ 

ts[1]*ts[24] eq 

fe ey ee ey SL ee OR yy Pe ey 
“—1)*ts[14]«ts[20]*ts [22]; 

/*truex/ 

for n ane. IN de ft. £1. eee yD ey ey ae ey 
* xX * y * x * y°—l1)*ts[14]*ts[20|*ts[22] eq 

n*ts[37|]*ts[12]*« ts [66]*ts[48] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/*ex * y°-l * x * y * x * y°—-l * x * y°-l * x * y*-1l 


* 

a 

* 

Se 
> 

| 

hs 

* 
ews 


f(s ey" eee KD ee es Pe RR Ye ROY Oe SP eR Bey 
“—1)*ts[14]«ts[20]*ts [22] eq 

f(x * y°-l * x * y * x * y°-1l * x * y°-l * x * y*—l 
ts[37]*«ts[12]* ts [66]* ts [48]; 

/*truex/ 


* 
ta 
* 
<4 
| 
KH 
wa 
* 


for n in IN do if f(x * y*-1 * x * y * x * y°-l * x * y°-l * x * 
y°—-l *« x * y*—1)«ts[37]*«ts[12]* ts [66]* ts [48] eq 

n*ts[98]*ts[12]*« ts [66]*ts[48] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y°-l * x * y * x * y°—-l * x * y°—l * x * y°-l * x * y°—lx/ 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y*-1l * x * y°-1)* 
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ts[37]*ts[12]*ts[66]*ts [48] eq 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y°-1 *« x * y°-1)x« 
ts[98]*ts[12]*ts[66]*ts [48]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y°—-l * x * y*—1)*ts[98]*ts[12]* ts [66]*ts [48] eq 

n*ts[38]* ts [66]*ts [48] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y°-l * x * y* X * YX KY * XK KY * XK * y°—lx/ 

f(x * y°-l * x * y * x * y°-1l * x * y°-l * x * y*—l 
ts [98]*ts[12]*ts[66]*ts[48] eq 


* 
tal 


* y°—1)* 


Ey ede ey Sa Ee eR, ye Ee EE ey ne ees 
[38]* ts [66]* ts [48]; 

/*truex/ 

for n in IN do if f(y*—-1 * x * y°-l * x * y* x * y * xX * y * xX 
* y * x * y°—1)*ts[38]*« ts [66]*ts [48] eq 

n*ts[38]*ts[54]*ts [48] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey SL RE a a ER Sy a Sy es Se 

f(y°-l * x * y°-l * x * y * xX * y * X * Y * X * Y * KX * y°—1)#ts 
[38]* ts [66]*ts [48] eq 

fy, ae ee yD EE a i a ey 1 ets 
[38]* ts [54]* ts [48]; 

/*truex/ 

for n in IN do if f(y*-1 * x * y°-l * x * y * x * y * X *¥ y * xX 
* y * x * y°—1)*ts[38]*xts[54|*ts[48] eq 

n*ts[89|*ts[95]*ts[54]*ts[48] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/*y * X * y * X * y * x * y°—l *& x * y°-l * x * y * x * y°-l * x 
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ye | 
f(y°-l * x * y°-l * x * y * xX * y * X * Y * xX * Y * KX * y°—1)*ts 
[38]*ts[54]*ts [48] eq 
f(y *# xe ye xe ye xe yoHl ex e y*-l & xe ye x * yl & x 
* y)*ts[89]*ts[95]* ts [54]* ts [48]; 
/*xtruex/ 
for n in IN do if f(y * x * y * x * y * x * y°-l * x * y°-l * x 
* y * x * y—-l * x * y)xts[89]*ts[95]*ts[54]*ts [48] eq 
n*ts[14]*ts[91]*ts [48] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
PY 1, Ee a ee 
(yy * x ey XK ey oe koe HL eke YH x ey eee ye x 
* y)*xts[89]*ts[95]*ts[54]*ts [48] eq 
f(y) ee ORR ee OF oe te [14 lets (OTe ts (48 ]5 
/*truex/ 
for n in IN do if f(y*-l * x * y * x * y * x * y * x)«ts[14]«ts 
[91]*xts[48] eq 
n*ts[71]*ts[91]*ts[48] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
fey —l & X& 4 cy * Xe y Foxe py * xe/ 
f(y°*-l * x * y * x * y * x * y * x)ets[14]*ts[91]*ts[48] eq 
f(y°-l * x * y * x * y * x * y * x)xts[71l]*ts[91]* ts [48]; 
/*truex/ 
for n in IN do if f(y*-l 
[91]*xts [48] eq 
n*ts[47|*ts [48] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


* 
~* 
* 

<< 


deo Oy oe oe ee eS Lets 


LR ES OR SP aha ae ae ae 
f(y°-l * x * y * x * y * x * y * x)ets[71]*ts[91]*ts[48] eq 
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f(x * y * x * y * x * y°—l1)*ts[47]* ts [48]; 
/*true*/ 

[47,48] in [1,2]°N; 

/* true */ 


[1,26] belongs to [1,26] 

[1,37] belongs to [1,2] {2,105} (DONE) 

for n in IN do if ts[1]*ts[37] eq 

n*ts[44]*ts[40]*ts[33] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * x * y°—-l *« x * y°-l * x * y°-l * x * y°—1*/ 

ts[1l]*ts[37] eq 

f(y * x * y°-l * x * y°-l * x * y*-l * x * y°—1)*ts [44]« ts [40]x 
ts [33]; 

/*truex/ 

for n in IN do if f(y * x * y°-1l * x * y°-1l * x * y°-l * x * y 
“—1)«xts [44]* ts [40]* ts [33] eq 

n*ts[51]*ts[47]*ts[58]*ts[105] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * y°—l * x * y°-l * x * y°-l * x * y°-l * x * 
ae eet 

f(y *« x * y°-l * x * y°-l * x * y*—-l *« x * y°—1)*ts [44]« ts [40]x 
ts [33] eq 

f(y°-l * x * y * x * y°-l * x * y°—-l * x * y°-1l * x * y°-l * x * 
y * x)*xts[51]*ts[47]*ts [58]* ts [105]; 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y°-1l * x * y°-l * x * y 
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“1 * x * y°-l * x * y * x)*ts[51]*ts[47]*ts[58]*ts[105] eq 

n*ts[51]*ts[28]*ts[58]*ts[105] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * y°—l * x * y°—-l * x * y°-l * x * y°-l * x * 
yo Rae 

f(y*-l * x * y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x «* 
y * x)*ts[51]*ts[47]*ts[58]*ts [105] eq 

f(y°-l * x * y * x * y°-l * x * y°—l * x * y°-l * x * y°-l * x * 
y * x)*ets[51]*ts[28]*ts[58]*ts [105] ; 

/*truex/ 

for n in IN do if f(y*-1l * x * y * x * y°-1l * x * y°-l * x * y 
“1 * x * y°-l * x * y * x)*ts[51]*ts[28]*ts[58]*ts [105] eq 

n*ts[2]*ts[69]*ts [105] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

peace) 

f(y°-l * x * y * x * y°-l * x * y°—-l * x * y°-l * x * y°-l * x * 
y * x)*ts[51]*ts[28]*ts[58]*ts [105] eq 

f(x)*ts [2]* ts [69]*«ts [105]; 

/*truex/ 

for n in IN do if f(x)x*ts[2]*ts[69]*ts[105] eq 

n*ts[74]* ts [23]* ts [69]*ts[105] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * y°-l * x * y * xX * y * x * y°—-l * x * yl 
ec 2) 

f(x)*ts[2]* ts [69]*ts[105] eq 

f(y°-l * x * y * x * y°-l * x * y * x * y * x * y°-l * x * y*-l 
* x)*ts[74]*ts[23]* ts [69]*ts [105]; 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y°-l* x* y* x* y* x 
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* y°—-l * x * y°—-l * x)*ts[74]*ts[23]*ts[69]*ts[105] eq 

n*ts[65]*ts[34]*ts[105] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—-l * x * y°-l * x * y * x * y°—1x/ 

f(y°-l * x * y * x * y°-l * x * y * x * y * x * y*—-l * x * y*-l 
* x)*«ts[74]* ts [23]*ts[69]*ts [105] eq 

f(x * y * x * y°—-l * x * y°-1l * x * y * x * y°—1)*ts[65]x* ts [34]x 
ts | LOS) 3 

/*xtruex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y* x # y 
“—1)«ts [65]*ts[34]*ts[105] eq 

n*ts[2]*ts[105] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l *« x * yo-l * x * y * x * y * x * y—l*e x * y 
“—1x/ 

f(x * y * x * y°—-l * x * y°-1l * x * y * x * y°—1)*ts[65]x* ts [34]x 
ts [105] eq 

f(y * x * y°-l * x * y°-l * x * y * x * y * x * y°—l * x * y*-1) 
«ts [2]* ts [105]; 

/*truex/ 

[2,105] in [1,2]°N; 

/*truex/ 


[1,46] belongs to [1] {4} (DONE) 

for n in IN do if ts[1]*ts[46] eq 

n*ts[30]*ts[10]*ts[29] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y * x * y°—-l * x * y°-l * x * y°-l * x * yl * 


ye See yey 
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ts[1]*ts [46] eq 

f(x * y°-l * x * y * x * y°-l * x * y°-1l * x * y°-1l * x * y*-1 * 
x * y * x * y)xts[30]*ts[10]* ts [29]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y°-l *« x * y°-l * x * y * x * y)*ts[30]*ts[10]*ts[29] eq 

n*ts[36]*ts[35]*ts[28]*ts[4] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * yl * 
x / 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y*-1l * x * y*-1 * 
x * y * x * y)xts[30]*ts[10]*ts[29] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y°-l1 * 
x)*ts [36]* ts [35]* ts [28]*ts [4]; 

/*xtruex/ 

for n in IN do if f(x * y°-1 * x * y°-1 *« x * y°-l * x * y * x * 
y°-l1 * x * y°-1 * x)«ts[36]*ts [35]*ts[28]*ts[4] eq 

n*ts[10]*ts[35]*ts[28]*ts[4] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x * y°—l * x * y°-l * x * y°-l * x * y * x * y°-l * x * yl * 
x* / 

f(x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y*-1 * 
x)*ts[36]*ts[35]*ts[28]*ts[4] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y*-1 * 
x)«ts[10]*ts[35]*ts[28]*ts [4] ; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y°-1 *« x * y°-l * x * y * x * 
y°-l * x * y*—l * x)*ts[10]*«ts[35]* ts [28]*ts[4] eq 

n*ts[28]*ts[28]*ts[4] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

/*ex * y°—-l * x * y * x * y°—-l * x * y°-l * x * y°-l * x * y°-1 * 
x * y * x * y°—lx/ 

f(x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y°-l1 * 
x)*ts[10]*ts[35]*ts[28]*ts[4] eq 

f(x * y°-l * x * y * x * y°-l * x * y°-1l * x * y°-1l * x * y°-l1 * 
x * y * x * y°—1)*ts[28]«ts[28]* ts [4]; 

/*truex/ 

f(x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y*-1 * 
x)*ts[10]*ts[35]*ts[28]*ts[4] eq 

f(x * y°-l * x * y * x * y°-l * x * y°-1l * x * y°-1l * x * y*-1 * 
x * y * x * y°—1)*ts [4]; 

/*xtruex/ 


[1,58] belongs to [1] {4} (DONE) 

for n in IN do if ts[1]*ts[58] eq 

n*ts[47|*ts[3]*ts [35] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/*(y * X * y * x * y°—l * x)72x/ 

ts[1]*ts[58] eq 

f((y * x * y * x * y°-l * x)°2)*ts[47]* ts [3]* ts [35]; 

/* true x / 

for n in IN do if f((y * x * y * x * y°—l * x)°2)«ts[47]* ts [3]* 
s[35] eq 


n*ts[3]*ts[29]*ts[30]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey 1 oe ee aD ey ee oe ET 

Lye Be ye ie oy aL ee D2) ets (AT ete 8 sete 85 || veg 

f(yox x * yal & x we yl exe YOR Ke Ye Re Y & x) ets |B] ets 
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[29|*«ts[30]*ts [1]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x * y* x * y * xX 
* y * x)*xts[3]* ts[29]*ts[30]*ts[1] eq 

n*ts[30]*ts[30]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

(exe yo-l & x * y ex eye ee YK) & xe YH ee KR Yow KES 

fp ee SL Se ey ee ey cy ees |B ets 
[29]*ts[30]*ts[1] eq 

E(x #: y°=1l & x ey ek x ey eR ey al & Ke yTHl & Ke y & x) ets 
[30]*« ts [30]*ts [1]; 

/*truex/ 

f(y * x * y°-l * x * y°-l * x * y * x * y * x * y * x)xts([3]*ts 
[29]*ts[30]*ts[1] eq 

P(x #°y° Sl ee Ry Re ye wee pal & Ke yal & x ey e x) ets 
[1]; 


/*truex/ 


/*SECOND DOUBLE COSET [1 ,2]*/ 

1,2=64,83 (relation) (DONE) 

for n in IN do if ts[1]*ts[2] eq 

n*ts[26]*ts[28]*ts [103] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y * x * y * xX & yH/ 

ts[l]*ts[2] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y)xts [26]*« ts[28]x«ts 
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[103]; 

/*truex/ 

for’ n an IN do af f(g yoSL..a ae yl & ae ey ee ey ae ee oy) 
«ts [26]*« ts [28]*ts[103] eq 

n*ts[54]*ts[104]*ts[28]*ts[103] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°-1 * x * y°-l * x * y°-l * x * y * x * yx/ 

f(x * y°-l * x * y°-l * x * y * x * y * x * y)ets [26]*« ts[28]x«ts 
[103] eq 

f(y°-l * x * y°-l * x * y°-l * x * y * x * y)*ts([54]*ts[104]*ts 
[28]«ts [103]; 

/*xtruex/ 

for n in IN do if f(y*-l * x * y°-l * x *« y°-l * x * y * x * y)* 
ts[54]*ts[104]*ts[28]*«ts [103] eq 

n*ts[54]*ts[104]*ts[47]*ts[103] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°—-l1 * x * y°-l * x * y°-l * x * y * x * yx/ 

f(y°-l * x * y°-l * x * y°-l * x * y * x * y)*ts([54]*ts[104]*ts 
[28]*ts[103] eq 

f(y°-l * x * y°-l * x * y°-l * x * y * x * y)*ts[54]*ts[104]*ts 
[47]*« ts [103]; 

/*truex/ 

for n in IN do if f(y*-l * x * y°-l * x * y°-l * x * y * x * y)* 
ts [54]*ts[104]*ts[47]*ts [103] eq 

n*ts[37|*ts[1]*ts [103] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey * X * y°-l * x * y°-l * x * y°-l * x * y°—1*/ 

f(y°-l * x * y°-l * x * y°-l * x * y * x * y)*ts[54]*ts[104]*ts 
[47|*ts [103] eq 
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f(y * x * y°-l * x * y°-l * x * y*-l *« x * y°—l)*ts[37]*«ts[1]*«ts 
[103]; 

/* true x / 

for n in IN do if f(y * x * y°-1 * x * y°-1l * x * y°-l * x * y 
“—1)*ts[37]*«ts[1l]*ts [103] eq 

n*ts[110]* ts [55]*ts[98]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°—lx/ 

f(y * x * y°-l * x * y°-l * x * y°-l *« x * y°—1)*ts[37]*«ts[1]«ts 
[103] eq 

f(y°-l * x * y°-l * x * y°-1l *« x * y°-1l * x * y * x * y*—l)*ts 
[110]* ts [55]* ts [98]* ts [50]; 

/*truex/ 

for n in IN do if f(y°-l * x * y°-l * x * y°-l * x *« y°-l * x * 
y * x * y°—1)*ts[110]*ts[55]*ts[98]*ts[50] eq 

n*ts[110]* ts [88]*ts[98]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°—-1 * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°—lx/ 

f(y°-l * x * y°-l * x * y°-1l *« x * y°-l * x * y * x * y°—l)*ts 
[110]* ts [55]* ts[98]* ts [50] eq 

f(y°-l * x * y°-l * x * y°-1l * x * y°-1l * x * y * x * y°—l)*ts 
[110]* ts [88]* ts [98]* ts [50]; 

/*truex/ 

for n in IN do if f(y°-l * x * y°-l * x * y°-l * x * y°-l * x * 
y * x * y°—1)*ts[110]* ts [88]*ts[98]*ts[50] eq 

n*ts[87|*ts[97]*ts[7]*ts[98]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°-l * x * y°-1l * x * y°-1 * x * y°-1 * xx/ 


f(y°-l * x * y°-l * x * y°-1l * x * y°-1l * x * y * x * y°—l)*ts 
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[110]* ts [88]*ts[98]* ts [50] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x)*ts 
[87|*xts[97]*«ts[7]* ts [98]* ts [50]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y°-1 * x * y°-1 * x * y°-1 * 
x * y-—l * x)*ts[87]*ts[97]*ts[7]*ts[98]*ts[50] eq 

n*ts[29|*ts[28]*«ts[68]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y°-l * x * y * x * y & x & y°—l *& xx/ 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x)*ts 
[87]*ts[97]*ts[7]*ts[98]*ts[50] eq 

f(y * x * y°-1l * x *« y°-l * x * y * x * y * x * y°—l * x)xts 
[29|« ts [28]« ts [68]* ts [50]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x * y* xX * y * xX 
* y°—l * x)*ts[29]«ts[28]*«ts[68]*ts[50] eq 

n*ts[58]* ts [30]* ts [28]*ts[68]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—-l * x * y * x * y°—l * x * y°—lx/ 

f(y * x * y°-l * x * y°-l * x * y * x * y * x * y°—l * x)xts 
[29]« ts [28]*ts[68]*ts[50] eq 

f(y * x * y * x * y°-l * x * y * x * y°-l * x * y°—1)«ts[58]«ts 
[30]*« ts [28]* ts [68]* ts [50]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y°-l * x * y * x * y°-l * x 
* y°—1)«*ts[58]* ts [30]*ts[28]*ts[68]*ts [50] eq 

n*ts[58]*ts[30]* ts [47]*ts[68]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/ey * X * y * x * y°—-l * x * y * x * y°—-l * x * y°—lx/ 
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f(y * x * y * x * y°-l * x * y * x * y°-l * x * y°—1)«ts[58]«ts 
[30]*« ts [28]*ts[68]*ts[50] eq 

f(y * x * y * x * y°-l * x * y * x * y°-l * x * y°—1)«ts[58]«ts 
[30]*« ts [47]* ts [68]* ts [50]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y°-l * x * y * x * y°-l * x 
x y°—1)«*ts[58]*« ts [30]*ts[47]*ts[68]*ts [50] eq 

n*ts[35]* ts [3]* ts [68]*ts [50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * y°-l * x * y°-l * x * y * x * yx/ 

f(y * x * y * x * y°-l * x * y * x x y°—-l * x * y*—1)*ts[58]x«ts 
[30]* ts [47]*« ts [68]* ts [50] eq 

f(y°-l * x * y * x * y°-l * x * y°-l * x * y * x * y)xts[35]«ts 
[3]* ts [68]*ts [50]; 

/*truex/ 

for n in IN do if f(y*—-l * x * y * x * y°-l * x * y°-l * x * y * 
x * y)*ts[35]*xts[3]*ts[68]*ts [50] eq 

n*ts[29|*ts[68]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*xX * y * X * y * X * y°—l * x * y°—-1l * x * y°—1*/ 

f(y°-l * x * y * x * y°-l * x * y°-l * x * y * x * y)«ts [35] «ts 
[3]*« ts [68]*ts[50] eq 

f(x * y * x * y * x * y°-l * x * y*—-l * x * y°—1)*ts [29]« ts [68]x 
ts [50]; 

/* true x / 

for n in IN do if f(x * y * x * y * x * y°-1 * x * y°-l * x * y 
“—1)«xts [29]*ts[68]*ts[50] eq 

n*ts[29|*ts[57]*ts[50] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/*x * y * X * y * X * y°—-l * x * y*-l1 * 

f(x * y * x * y * x * y°-l * x * y*—l * 
ts [50] eq 

f(x * y * x * y * x * y°-l * x * y*—l * 
ts [50]; 

/*xtruex/ 

Por Aine IN dor ai of se *, gr ae re ye 
“—1)«xts[29]*ts[57]*ts[50] eq 

n*ts[27|*ts[57]*ts [50] then 


for i in [1..#Sch] do if g(n) eq h(Sch[i 


end for; end if; end for; 

/*ex * y * X * y * X * y°—-l * x * y*-l1 * 

f(x * y * x * y * x * y°-l * x * y*—l * 
ts [50] eq 

f(x * y * x * y * x * y°-l * x * y*—l * 
ts [50]; 

/*truex/ 

for mn in IN do: 1f f(x ye a ye x & 
“—1)«xts[29]*ts[57]*ts[50] eq 

n*ts[27|*ts[57]*ts[83] then 


for i in [1..#Sch] do if g(n) eq h(Sch[i 


end for; end if; end for; 

/*x * y * X * y * X * y°—-l * x * y*-l1 * 

f(x * y * x * y * x * y°-l * x * y*—l * 
ts [50] eq 

f(x * y * x * y * x * y°-l * x * y*—l * 
ts [83]; 

/*truex/ 

Por mdr dN des Ai Ae me aoe ee ex Te 
“—1)«ts[27]*ts[57]* ts [83] eq 

n*ts[9]*ts[12]*ts[57]*ts[83] then 
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x * y°—1x/ 
x * y°—1)*ts[29]*« ts [68] * 


x * y°—1)*ts[29]« ts [57] * 


y°-l * x * y°-l * x * y 


]) then Sch[i]; end if; 


x * y°—1x/ 
x * y°—1)*ts[29]*« ts [57] * 


x * y°—1)*ts[27]*« ts [57] * 


y—-l *« x * y°-l * x * y 


]) then Sch[i]; end if; 


x * y°—1x/ 


x * y°—1)*ts[29]*« ts [57] * 


x * y°—1)*ts [27]*ts [57] * 


y-l * x * y°-l * x * y 


for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

fey Hl eA ep ae x ae aD ee OD ee ey ee eS 

f(x * y * x * y * x * y°-l * x * y*—-l * x * y*—1)*ts[27]*« ts [57]x 
ts [83] eq 

f(y°-l * x * y * x * y°-l * x * y°-l * x * y * x * y)xts[9]*«ts 
[12 ets [5:7 |e te (33% 

/*xtruex/ 

for n in IN do if f(y*—l * x * y * x * y°-l * x * y°-l * x * y * 
x * y)*ts[9]*ts[12]*ts[57]*ts [83] eq 

n*ts[25]*ts[96]*ts[83] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y°-l * x * y * x * y°-l * x * y * x%/ 

f(y°-l * x * y * x * y°-l * x * y°-l * x * y * x * y)xts[9]*ts 
[12]*ts[57]*ts [83] eq 

f(y * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * x)xts 
[25|*« ts [96]* ts [83]; 

/*truex/ 

for n in IN do if f(y * x * y°-1 * x * y°-l * x * y * x * y°-l1 * 
x * y * x)*xts[25]*ts[96]*ts[83] eq 

n*ts[75|]*ts[96]*ts[83] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l *« x * y°-l * x * y * x * y°-l * x * y * x%/ 

f(y eRe yoaL ee ey ad ee ye ew ale RK yp ee) eS 
[25]*ts[96]*ts [83] eq 

f(y ee ey SD se i ee ey a Re YL Oe Se ees 
[75|* ts [96]* ts [83]; 

/*xtruex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x * y * x * y°-l1 * 
x * y * x)*xts[75]*ts[96]*ts [83] eq 

n*ts[64]* ts [83] then 


for i in [1..#Sch] do if g(n) eq h(Sch[i]) then 
end for; end if; end for; 


fee ® yale xe oy) 2ef 
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Sch[i]; end if; 


f(y * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * x)*ts 


[75]*ts[96]*ts [83] eq 
f((x * y°-l * x * y)*2)«ts[64]* ts [83]; 
/*truex/ 


1,2=92,107 (RELATION) (DONE) 

for n in IN do if ts[1]*ts[2] eq 

n*ts[54]*ts[93]*ts[79] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then 
end for; end if; end for; 

/*ey * x * y°-l * x * y°-l * x * y°-l * x * y*-l 
“—1x/ 

ts[1]*ts[2] eq 

f(y * x * y°-l * x * y°-l * x * y°-l * x * y*-1l 
“—1)«ts [54]* ts [93]* ts [79]; 

/*xtruex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x 
“1 * x * y * x * y°—l1)*ts[54]* ts [93]*ts [79] 

n*ts[108]*ts[79] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then 
end for; end if; end for; 

jay eo al ee ey ee a ee 

f(y * x * y°-l * x * y°-l * x * y°-l * x * y*-1 
“—1)«ts [54]*ts[93]*ts[79] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * 
[108]*« ts [79]; 

/*truex/ 


Sch[i]; end if; 


* X * yk X * Y 


* X * Yk X * Y 


* y-l * x * y 


eq 


Sch[i]; end if; 


y°-l *« x * yx/ 


* X * yk X * Y 


y°-l * x * y)*ts 


for n in IN do if f(y * x * y°-l * x * y * x * y * x * y°-l * x 


* y°—l *« x x y)*ts[108]*ts[79] eq 
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n*ts[92|]*ts [79] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y * xX * y * x * y°—-l * x * y°—-l * x * yx/ 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*—l * x * y)*ts 
[108]*ts[79] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*—l * x * y)*ts 
[92]*x ts [79]; 

/*xtruex/ 

for nine INado nt PCy oC eC SH) ec Hy ee ey ee yO 4 & 
* y°—l *« x * y)*ts[92]*ts[79] eq 

n*ts[92]*ts[107] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

jy © xe yO—l * koe ye ke eR ye ey] ee oy 1 ewe ep e/ 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*—l * x * y)*ts 
[92|]*«ts [79] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°—l * x * y)*ts 
[92]*« ts [107]; 

/*truex/ 


1,2,6 belongs to [1,26] (DONE) 

for n in IN do if ts[1]*ts[2]*ts[6] eq 

nxts[{1]*ts[11]*ts[6] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) */ 

ts[l]*ts[2]*ts[6] eq 
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ts (Lets [Lets] 3 

/*truex/ 

for n in IN do if ts[1]*ts[{1l]*«ts[6] eq 

n*ts[42]*ts [86] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*(x * y°-l * x * y * x * y°—1)*2«/ 

ts[l]*xts[1l]*ts[6] eq 

f((x * y°-l * x * y * x * y°—1)°2)*ts[42]* ts [86]; 

/*truex/ 

[42,86] in [1,26]°N; 

/*truex/ 


1,2,10 belongs to [1] {66} aoe 

for n in IN do if ts[1]*ts[2]*ts[10] eq 

n*ts[71]*ts[33]*«ts[18]*ts[75] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

«(x * y°—-l * x * y * x * y)*2Q«/ 

s[l]*ts[2]*ts[10] eq 

((x * y°-l * x * y * x * y)*2)«ts[71]* ts [33]* ts [18]*ts [75]; 

/*truex/ 

for n in IN do if f((x * y°*-1 * x * y * x * y)*2)*ts[71]* ts [33]x 

s[18]*ts[75] eq 
nxts[18]*ts[94]* ts [44]*ts[106]*ts [66] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ 
t 
f 


PR BOR ee Se ey Eh oe RY 

f((x * y°-l * x * y * x * y)*2)*ts[71]* ts [33]*ts[18]*ts[75] eq 

f(x * y * x * y°-l * x * y * x * y * x)«ts[18]*ts[94]«ts[44]«ts 
[106]*« ts [66]; 

/*truex/ 
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for Ac ine Nia: at cf sere Sp ae ee OT ey ee pp ae) eS 
[18]«ts[94]« ts [44]*ts[106]*ts [66] eq 

nxts[2]*ts[105]* ts [44]*ts[106]*ts [66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y * x * yx/ 

f(x * y * x * y°-l * x * y * x * y * x)xts[18]*ts[94]«ts[44]«ts 
[106]* ts [66] eq 

f(x * y°-l * x * y * x * y)*ts[2]*ts[105]*ts [44]«ts[106]*ts [66]; 

/*truex/ 

for n in IN do if f(x * y°-l1 * x * y * x * y)*ts[2]*ts[105]*ts 
[44]*ts[106]*ts [66] eq 

n*ts[60]* ts [90]*ts[106]*ts [66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*(y * x * y°-l * x * y°-1 * x)*2Q«/ 

f(x * y°-l * x * y * x * y)*ts[2]*ts[105]*ts[44]*« ts [106]* ts [66] 
eq 

f((y * x * y°-1l * x * y°-l * x)*2)*ts[60]* ts [90]*ts[106]* ts [66]; 

/*truex/ 

for n in IN do if f((y * x * y°-1 * x * y°-1 * x)°2)«*ts[60]*ts 
[90]*« ts[106]*ts [66] eq 

n*ts[47|*ts[107]*ts[91]*ts[106]*ts [66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ey * X * y * x * y°—l * x *« y°-l * x * y°-1 * x * y°—1x/ 

f((y * x * y°-l * x * y°—l * x)*2)*ts[60]* ts [90]*ts[106]* ts [66] 
eq 

f(y * x * y * x * y°—-l * x * y°—l * x * y°-1 * x * y*°—1)*ts[47]* 
ts [107]* ts[91]*ts[106]* ts [66]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y°-l * x * y°-1l * x * y°-1 * 
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x * y°—l1)«xts[47]*ts[107]*« ts[91]* ts [106]* ts [66] eq 

n*ts[79|*ts[11l]*ts[109]*ts[66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*(y * x * y°—l * x)*2x/ 

f(y * x * y * x * y°—-l * x * y°—l * x * y°-1l * x * y*°—1)*ts[47]* 
ts[107]*ts[91]*ts[106]* ts [66] eq 

f((y * x * y°-l * x)°2)*ts[79]*ts[11]*ts[109]* ts [66]; 


/*truex/ 
for n in IN do if f((y * x * y°—1 * x)*2)*ts[79]*ts[11]*ts[109]x 
ts [66] eq 


n*ts[109]* ts [109]*ts[66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°-l * x * y°-l * x * y * xX * y * x * y°—lLx/ 

f((y * x * y°—-l * x)*2)*ts[79]*ts[11]*ts[109]«ts [66] eq 

f(x * y * x * y°—-l * x * y°-l * x * y * x * y * x * y°—1)xts 
[109]*« ts [109]* ts [66]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y* x # y 
* x * y°—1)*ts[109]*ts[109]*ts [66] eq 

n*ts [66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—-l * x * y°-l * x * y * xX * y * xX * y°—lx/ 

f(x * y * x * y°—-l * x * y°-l * x * y * x * y * x * y°—1)xts 
[109]*ts[109]*ts [66] eq 

EC Oy a ya ae Se ya, ee ay ae ye ee yD es 
[66]; 

/*truex/ 
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1,2,21 belongs to [1,2] {58,71} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[21] eq 

n*ts[92]*ts[107]*ts[21] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y * x * y * x * y°—-l * x & y°—-l * x *& yx/ 

ts[l]*ts[2]*ts[21] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°—l * x * y)*ts 
[92|*xts[107]* ts [21]; 

/*xtruex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y * x * y°-l * x 
* y°—-l * x * y)*ts[92]*xts[107]*ts[21] eq 

n*ts[92]*ts[79]*ts[21] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey * xX * y°-l * x * y * xX * y * x * y°—-l *& x * y°—-l * x *& yx/ 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°—l * x * y)*ts 
[92]*ts[107]*ts[21] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*—l * x * y)*ts 
[92]*ts[79]*ts [21]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y * x * y°-l * x 
* y°—-l * x * y)*ts[92]*ts[79]*ts[21] eq 

n*ts[87|*ts[45]*ts[94]*ts[21] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*¥xX * y * X * y * X * y°—-l * x * y°-l * x * y * x * yo-l*e# x * y 
*/ 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°—l * x * y)*ts 
[92]*ts[79]*ts[21] eq 

f(X 2 -e ee Y eoe ey H le Re OSL ek eye we ey Pl ee ey 


Jats [87]*ts[45]* ts [94]*ts [21]; 
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/*xtruex/ 
for n in IN do if f(x * y * x * y * x * y°-1 * x * y°-1l * x * y 
* x * y°—l * x * y)*xts[87]*ts[45]*ts[94]*ts [21] eq 
n*ts[12]*ts[39]*ts[6] then 
for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
/ey * xX * y°-l * x * y * x * y°-l * x * y°-l * x * y * xX Ky * xX 
« yx/ 
f(y ee ey eR Rey 1 ee ee ey a ee Rey & eR eo ey 
)ets[87]* ts [45]*ts[94]*ts[21] eq 
f(y * x * y°-l * x * y * x * y°-l * x * y°-l * x * y * X * yY * xX 
* y)*ts[12]*ts[39]*ts [6]; 
/*truex/ 
for n in IN do if f(y * x * y°-l * x * y * x * y°-1l * x * y*-1 * 
xX * y * xX * y * x * y)*xts[12]*ts[39]*ts[6] eq 
n*ts[48]*ts [79] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
jay *¥ Xe y Xe pe xe YH) exe ye Ke yl & xe/ 
f(y * x * y°-l * x * y * x * y°-l * x * y°o-l * x * ye xX * yY * xX 
* y)*ts[12]*ts[39]*ts[6] eq 
f(y * x * y * x * y * x * y°-l * x * y * x * y°—l * x)xts [48]*ts 
[79]; 
/* true x / 
for n in IN do if f(y * x * y * x * y * x * y°-l * x * y* x *# Y 
“1 x x)«ts[48]*ts[79] eq 
n*ts[48]*ts[107] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
fey key ey eR yl ee ye Rey SL ee Re 
f(y * x * y * x * y * x * y°-l * x * y * x * y°—l * x)xts [48]*ts 
[79] eq 
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f(y * x * y * x * y * x * y°-l * x * y * x * y°—l * x)xts [48]*ts 
Reba 

/* true x/ 

Lorne TN de. Eb of Cyr Sc ae ae ee ee yee ya ae Be ae yh ae ae oy 
“1 « x)«ts[48]*ts[107] eq 

n*ts[100]*ts[109]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PER Ey se Oe ee Oe Se ey ee ey ae ae 

f(y * x * y * x * y * x * y°-l * x * y * x * y°—l * x)xts [48]*ts 
[107] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y * x * y)xts[100]* 
ts[109]*ts [11]; 

/*truex/ 

for’ n 4n- IN do af £Ge yoo 4 se & yl ex Ry ey ae ey 
* x * y)*xts[100]*ts[109]*ts[11] eq 

n*ts[82]*ts[109]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fsx & yolk & y Sle ee ye ROR ye Ke Oe Re eye 

f(x * y°-l * x * y°-l * x * y * x * y * xX * y * x * y)xts[100]* 
ts[109]*ts[11] eq 

(xe y°=1l «ke yl * Ry * RR ye Ke we K ey) ets [82] ets 
[109]* ts [11]; 

/*xtruex/ 

for n in IN do if f(x * y°-l * x * y°-l * x * y* x * y* x *# Y 
* x * y)xts[82]*ts[109]*ts[11] eq 

n*ts[78]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l1 * x * y°-l * x * y * x * y°-l * x * y-l* x * ye x *Y 


“—1x/ 
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f(x y=) * ke yl ae Ke ye RR YY * KR VY & Ke y) ets [S82]« ts 
[109]*ts [11] eq 

f(y°-l * x * y°-l * x * y * x * y°-l * x * y°-l * x * ye xX * YY 
“—1)«ts[78]* ts [11]; 

/*truex/ 

for n in IN do if f(y*—-1l * x * y°-l * x * y * x * y°-l * x * y 
“1 * x * y *« x * y°—l1)«ts[78]*ts[11] eq 

n*ts[61]*ts[91]*xts[71] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y *& x & y°—l * xx/ 

f(y°-l * x * y°-l * x * y * x * y°-l * x * y°-l * x * y * xX # YY 
“—1)xts[78]*ts[11] eq 

f(x * y°-l * x * y°-l * x * y * x * y°-l *« x)«ts[61]*ts[91]*ts 
[71]; 

/*xtruex/ 

for n in IN do if f(x * y°-1 * x * y°-1l * x * y * x * y°—-l * x) 
ts[61]*ts[91]*ts[71] eq 

n*ts[61]*ts[93]*ts[71] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y * x & y°—l *& x/ 


f(x * y°-l * x * y°-l * x * y * x * y°—1 * x)«ts[61]*ts[91]*ts 


[71] eq 

f(x * y°-l * x * y°-l * x * y * x * y°-1 * x)«ts[61]*ts[93]*ts 
[71]; 

/*truex/ 


for n in IN do if f(x * y°-1 * x * y°-1 * x * y * x * y°—l * x) 
ts[61]*ts[93]*ts[71] eq 

n*ts[77|*ts[93]*ts[71] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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/*ex * y°—l * x * y°-l * x *® y *& x & y°—l *& x/ 


f(x * y°-l * x * y°-l * x * y * x * y°-1 * x)«ts[61]*ts[93]*ts 


[71] eq 

f(x * y°-l * x * y°-l * x * y * x * y°-1 *« x)«ts[77]*ts[93]*ts 
[71]; 

/* true x / 


for n in IN do if f(x * y*-1 * x * y°-1 * x * y * x * y°—-l * x) 
ts[77]*ts[93]*ts[71] eq 

n*ts[41]*ts[31]*«ts[93]*ts[71] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

peek SF eS BP Se See Ye yO Se ape Sy ee a 
x « / 

f(x * y°-l * x * y°-l * x * y * x * y°-l *« x)«ts[77]* ts [93]* ts 
[71] eq 

f(x * ye ee yal # a ey eRe Ye KY eee pe Ke ey KT 
x)xts[41]*ts[31]* ts [93]*ts [71]; 

/* true x / 

Por Ane IN dos ei: (fee, or 36 Se ee ye a ye a I a ey ee 
* y * x * y°—-l * x)*ts[41]*ts[31]*ts[93]*ts[71] eq 

n*ts[88]*ts[60]*ts[71] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y°-l *« x * y * x * y°-l * x * y°-l * x * y°-l*e¥ xe y 
“—1x/ 

[x ey oe ey HL ee RY ee Oe YP oe ep ee ey Se eS 
x)«xts[41]*ts[31]*ts[93]*ts[71] eq 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1l * x * y°-l * x # y 
“—1)«*ts [88]*« ts [60]*ts [71]; 

/* true x/ 

for n in IN do if f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * 
x * y°—-l *« x * y°—1)*ts[88]*«ts[60]*ts[71] eq 
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n*ts[55]*ts[60]*ts[71] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y * x * y°-l * x * y°-l * x * yo-l exe y 
“—1x/ 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * x * y°-l * x # y 
“—1)«xts[88]*ts[60]*ts[71] eq 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * x * y°-1l * x * y 
“—1)«ts [55]* ts [60]* ts [71]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y°-1l * x * y°-1 * 
x * y°—l *« x * y°—1)*ts[55]«ts[60]*ts[71] eq 

n*ts[58]*ts[71] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

Pee OR ok ye oe ey SL ex eye 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * x * y°-1l * x # y 
“—1)«xts[55]*ts[60]*ts[71] eq 

f(y * x * y * x * y°-l * x * y)«ts[58]*ts [71]; 

/*truex/ 

fess7h) am fis 2] IN; 

/*truex/ 


1,2,24 belongs to [1,2] {1,68} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[24] eq 

n*ts[1l]*ts[2]*ts[74] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) */ 

ts[1l]*ts[2]*ts[24] eq 


910 


ts (L)ets (2\e4s) 74) s 

/*truex/ 

for n in IN do if ts[1]*ts[2]*ts[74] eq 

n*ts[94]*ts[65]* ts [34]*ts[65] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

Ee FOR FR Se PO SLR oO ey ae ee 

ts[l]*ts[2]*ts[74] eq 

Ei SEO Bes SC EEF OES eS a ae ee Be ee 
[94]* ts [65]* ts [34]* ts [65]; 

/*truex/ 

for nine IN-doe: Tf ity * em oy oe ee yo) eS ea ee ey ok ey 
* x * y *« x)*ts[94]*« ts [65]*ts[34]*ts [65] eq 

n*ts[40]*ts[2]*ts [65] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fee ey ee Op ee ee KD ek eye xe! 

fy See yee Le Se aE eS a ee a eae He EA hs 
[94]«x ts [65]*ts[34]*ts[65] eq 

(xe y # Re op ek ey Hl & oe 7 oe x) ets [40s te 2] ete [654 

/*truex/ 

for-n ins IN.do af f(x. *#-y * x = y 4 x & Y=] * x & yy #-x)¥ ts 
[40] «ts [2]* ts [65] eq 

n*ts[59]* ts [32]*« ts [23]*ts[68] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x * y * x * y°—-l * x * y * X * y & x * y°—-l * x * yo-l ex * y 
*/ 

f(x * y * x * y * x * y°-l * x * y « x)*ts[40]*ts[2]*ts[65] eq 

f(x * y * x * y°-l * x * y * x * y * x * y°-1l * x * y°-l * x # y 
Jets [59]* ts [32]* ts [23]* ts [68]; 

/*truex/ 
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for sain INigdo: aif (Gee cy a oe ae aT ee oy ey pT 
* x * y°—l * x * y)*xts[59]*ts[32]*ts[23]*ts [68] eq 

n*ts[59|* ts [6]* ts [23]*ts [68] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

poe Ey Oe Fe a ee Se SE ee a Se i i 
*/ 

f(x * y * x * y°-l * x * y * x * y * x * y°-1l * x * y°-l * x # y 
Jets [59]* ts [32]* ts [23]*ts [68] eq 

£0 ye ee eal ae ey eo ye ee SD oe ey ae me oy 
Jets [59]* ts [6]* ts [23]* ts [68]; 

/*xtruex/ 

for noi IN ide: aif (Ge "8 a & oo aT Oe a oy ap ee) 
* x * y°—-l * x * y)*xts[59]*ts[6]* ts[23]*ts [68] eq 

n*ts[1]*ts[69]*ts [68] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PRE ky SE Se Sp ae Le Se ae He 

f(x ye & ey Hl Ke ye Roe yp ee ey SD eee ya) & Key 
)ets [59]* ts [6]* ts [23]* ts [68] eq 

f(x * y * x * y * x * y°-l * x * y*—l * x)«ts[1]* ts [69]* ts [68]; 

/*truex/ 

for n in IN do if f(x * y * x * y * x * y°-1 * x * y°-1 * x)*ts 
[1]*ts[69]*ts[68] eq 

n*ts[104]*ts[10]*ts[69]*ts [68] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y°-l * x * y * xX * y * xX & yx/ 

f(x * y * x * y * x * y°-l * x * y*-l * x)«ts[1]* ts [69]* ts [68] 
eq 

f(x * y°-l * x * y * x * y * x * y)xts[104]*ts[10]* ts [69]* ts 
[68]; 
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/*truex/ 

for n in IN do if f(x * y°-l * x * y * x * y * x * y)«ts[104]*ts 
[10]*ts[69]*ts [68] eq 

nxts[46]*ts[12]*ts [68] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

FEC OR Ee SE ye oe Se aL ee ye ae a ie ey 

f(x * y°-l * x * y * x * y * x * y)«xts[104]*«ts[10]* ts [69]* ts [68] 
eq 

CC A ay ee yd oe ee ay ae eae ee bs 
[46]* ts [12]*ts [68]; 

/*truex/ 

Bor Sais, LN dior ei Ese: (e. Sye Se OR eh a Re RE cae yn see ee) Sy nee 
* y°—l *« x)xts[46]*ts[12]*ts [68] eq 

n*ts[1]*ts [68] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey ok Rey ae ee ey Le 

EC OE SE Ry EE ay Se a OL ee ye oe oe a al ae oS 
[46]*ts[12]*ts[68] eq 

f(y * x * y * x * y°—l1)«ts[1]* ts [68]; 

/*truex/ 

[1,68] in [1,2]°N; 

/*truex/ 


1,2,32 belongs to [1,26] {37,59} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[32] eq 

n*ts[92]*ts[107]*ts[32] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

faye oe ye ey Oa ee ye oe ey) ee ey el a xe Se yes 

ts[l]*ts[2]*ts[32] eq 

f(y xe yal * xe y eke yor we y°=l * xe y°=l «x & y) ¥ts 
[92]*ts[107]*« ts [32]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y * x * y°-l * x 
* y°—l *« x * y)*ts[92]*ts[107]*ts[32] eq 

n*ts[67|*ts [99] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * 
\ i 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°-l * x * y)*ts 
[92]*xts[107]*ts[32] eq 

f(y°-1l * x * y°-l * x * y°-1l * x * y°-1l * x * y°-l * x * y * x * 
y°—1)«ts [67]* ts [99]; 

/* true x / 

[67,99] in [1,26]°N; 

/*truex/ 


1,2,36 belongs to [1] {66} 

for n in IN do if ts[1]*ts[2]*ts[36] eq 

n*ts[92]*ts[107]*ts[36] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[ay oe aH) ee ye ey ee ey Se ee Po) eee ye 

ts[1l]*ts[2]*ts[36] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*—l * x * y)*ts 
[92|*ts[107]* ts [36]; 


/*truex/ 
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for n in IN do if f(y * x * y°-l * x * y * x * y * x * y°-l * x 


* y°—-l * x * y)*ts[92]*ts[107]*ts [36] eq 
n*ts[92]*ts[107]*ts[10] then 


for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 

/ey * xX * y°-l * x * y * xX * y * x * y°-l * x * yl 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*-l 
[92]*ts[107]*ts[36] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*-l 
[92|*«ts[107]* ts [10]; 

/*xtruex/ 

for n in IN do if f(y * x * y°-l* x * y* x * y * x 
* y°—-l *« x * y)*ts[92]*xts[107]*ts[10] eq 

n*ts[35]*ts[54]*ts[18]*ts[75] then 


me) ey 
x * y)*xts 


x * y)*ts 


y—-l* x 


for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ey°-1 * x * y°-l * x * y°-l * x * y * x * y * x * yo—-l exe y 


#- Sy 


f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°-l * x * y)*ts 


[92]*xts[107]*ts[10] eq 


f(y°-l * x * y°-l * x * y°-l * x * y * x * y * x * y-l* x * y 


* x)*ts[35]*ts[54]*ts[18]*ts [75]; 
/*truex/ 


for n in IN do if f(y°-l * x * y°-l * x * y°-l * x * y * x * y * 
x * y°—-l *« x * y * x)«ts[35]*ts[54]*ts[18]*ts[75] eq 


n*ts[105]*ts[43]*ts[75] then 


for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ey°—-l1 * x * y°-l * x * y°-l * x * y * x * y *€ xx/ 


f(y°-l * x * y°-l * x * y°-l * x * y * xX * y * x * y-l* x * y 


* x)*ts[35]*ts[54]*ts[18]*ts[75] eq 
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f(y°-l * x * y°-l * x * y°-l * x * y * x * y * x)ets[105]*ts 
[43]* ts [75]; 

/*truex/ 

for n in IN do if f(y*-l * x * y°-l * x * y°-l * x * y * x * y * 
x)*ts[105]*ts[43]*ts[75] eq 

n*xts[60]* ts [90]*ts[106]*ts [66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*(y * x * y°-l * x * y°-1 * x)*2Q«/ 

f(y°=-1 # x * y°=l * x * y*-1 & x ey * Ke yp * x)*ts [105] %ts 
[43]*« ts [75] eq 

f((y * x * y°-l * x * y°-l * x)*2)*ts[60]* ts [90]*ts[106]* ts [66]; 

/* true x / 

for n in IN do if f((y * x * y°-1 * x * y°-1 * x)°2)«ts[60]*ts 
[90]*« ts [106]*ts [66] eq 

n*ts[31]*ts[93]*« ts [90]*ts[106]*ts [66] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x 
*/ 

f((y * x * y°-l * x * y*—l * x)*2)*ts[60]* ts [90]*ts[106]* ts [66] 
eq 

f(x * y * x * y°-l * x * y°-1l * x * y°-l * x * y°-1l * x * y * x) 
«ts [31]*« ts [93]* ts [90]* ts[106]* ts [66]; 

/* true x / 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°-1 * x * y * x)*ts[31]*ts[93]*ts[90]* ts [106]*ts[66] eq 

n*ts[103]* ts [81]*ts[106]*ts [66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

ey SD a oy Se SE OR Sy Oe a i eee 


f(x * y * x * y°-l * x * y°-l * x * y°-1l * x * y°-1 * x * y * x) 
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«ts [31]*« ts [93]* ts [90]*ts[106]* ts [66] eq 

Bye EAS Se HOEK ae A A ye ae ee es | D0 ete | SL 
ts[106]*« ts [66]; 

/*truex/ 

for man, IN dO. Af t Gy 1 ae Seay ee a ee a ey 
)ets[103]* ts [81]*« ts [106]* ts [66] eq 

n*ts[60]*ts[106]*ts [66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fe Soy oe ey Hl ee ey ae ey eK ee yee 

f(y°=l * Xie ye Ke ye XY eK eK oye oe ey) ete [103% ts 81] 
ts[106]* ts [66] eq 

f(x yous ee yl exe yo ee Rey ew KOR yy exe ay — Des 
[60|*« ts [106]* ts [66]; 

/*xtruex/ 

for-n in IN do af fc * a sexe yl ae ee eo ee ey 
* x * y°—1)*xts[60]*ts[106]* ts [66] eq 

n*ts[106]* ts [106]*ts[66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—-l * x * y°-l * x * y * xX * y * x * y°—lx/ 

£30 oy ey all ae ya, eae eo OP ee oe PD es 
[60]*«ts[106]*ts [66] eq 

f(x * y * x * y°—-l * x * y°-l * x * y * x * y * x * y°—1)*ts 
[106]*« ts [106]* ts [66]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y* x *# y 
* x * y°—1)*xts[60]*«ts[106]*ts [66] eq 

n*ts [66] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/*ex * y * x * y°—-l *& x * y°-l * x * y * xX * y * xX * y°—lx/ 
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f(x * y * x * y°—-l * x * y°-l * x * y * x * y * x * y°—1)xts 
[60]*«ts[106]*ts [66] eq 

f(x * y * x * y°—l * x * y°-l * x * y * x * y * x * y°—1)*ts 
[66]; 

/*truex/ 


1,2,1 belongs to [1] {37} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[1] eq 

n*ts[92|*ts[107]*ts[1] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y * x * y * x * y°—-l *& x * y°—-l * x * yx/ 

ts[l]*ts[2]*ts[1] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°—l * x * y)*ts 
[92 | ets.[ 107) ets iLL) s 

/*xtruex/ 

for mn in IN do. 1f f(y * xe y°—l * ee ye ke ye Re VK ee 
* y°—-l * x * y)*ts[92]*ts[107]*ts[1] eq 

n*ts[103]* ts [86]*ts[67]*ts[27] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fax fy * x Ry Hl ee ep eR Re yp ex ep a ee ye 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*—l * x * y)*ts 
[92]*xts[107]*ts[1] eq 

Le ey eK ey aL ee ey ee Oe PP ee Pee ye Sa te [103] 
ts [86]*ts[67]*ts [27]; 

/*truex/ 

for a din IN ado. af: Tse se ay de Seo a a a SR He SY ye 
* y°—1)*«ts[103]«ts[86]*ts[67|*ts[27] eq 

n*ts[103]* ts [65]*ts[67]*ts [27] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

(FRY ee ay Hl oe Se ye Ey ee a ee ey 

f(x * y * x * y°-l * x ky * xX * yY * KX KY * xX *& y*—1)*ts[103]x 
ts[86]*ts[67]*ts [27] eq 

f(x: y * x * y°—l * Kk ey * xe y * KX * y * RB * y*—Lats [103] 
ts [65]*ts[67]*ts [27]; 

/*truex/ 

Por may Sa IN dO ad tae me ty ae Sx ar Doge ae ys ee ae a, ye ok 
x y°—l1)*«ts[103]*ts[65]*ts[67|*ts[27] eq 

n*ts[36]*ts[76]*ts[27] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey * xX * y°-l *« x * y°-1l * x * y°-l * x * y * xx/ 

f(x * y * x * y°-l * xX ky * xX * yY KX KY * xX *& y*—1)*ts[103]x 
ts[65]*ts[67]*ts [27] eq 

f(y * x * y°-l * x * y°-l * x * y*-l * x * y * x)*ts[36]« ts [76]x 
ts. [27]; 

/*truex/ 

for n in IN do if f(y * x * y°-1l * x * y°-l * x * y°-l * x * y * 
x)*ts[36]*ts[76]*ts[27] eq 

n*ts[93]*ts[94]*«ts[44]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * yx/ 

f(y * x * y°-l * x * y°-l * x * y°-l * x * y * x)*ts[36]« ts [76]x 
ts [27] eq 

f(y°-l * x * y * x * y)*ts[93]«ts[94]* ts [44]* ts [37]; 

/*truex/ 

for n in IN do if f(y°-1 * x * y * x * y)*ts[93]* ts [94]* ts [44]x 
ts [37] eq 

n*ts[91]*ts[94]*ts[44]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

fey al eA eae ae PEP 

f(y°-l * x * y * x * y)*ts[93]* ts [94]*ts[44]*ts[37] eq 

f(y°-l * x * y * x * y)*ts[91]*xts[94]* ts [44]* ts [37]; 

/*truex/ 

for n in IN do if f(y°-1 * x * y * x * y)*ts[91]* ts [94]* ts [44]x 
ts [37] eq 

n*ts[91]*ts[52]*ts[44]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l1 * x * y * x * yx/ 

f(y°-l * x * y * x * y)*ts[91]*ts[94]*ts[44]*ts[37] eq 

f(y°-l * x * y * x * y)*ts[91]«xts[52]* ts [44]* ts [37]; 

/*truex/f(y°-l * x * y * x * y)*ts[91]* ts [52]* ts [44]* ts [37] 

for n in IN do if f(y°-1 * x * y * x *« y)*ts[91]* ts [94]* ts [44]x 
ts[37] eq 

n*ts[ll]*ts[107]*ts[52]*ts[44]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


* 


/*x * y * x * y°—l * x * y°—-l * x * y°-l * x * y°-l * x * y * x 
* y°—l * xx/ 

f(y°-l * x * y * x * y)«ts[91]*ts[94]*ts[44]*ts[37] eq 

f(x * y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x 
* y°—l * x)*ts[11]*ts[107]*ts[52]*ts[44]*ts [37]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°-l * x * y * x * y°-l * x)*ts[11]*ts[107]* ts [52)*ts [44] «ts 
[37] eq 

n*ts[82]*ts[42]*«ts[44]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/*ex * y°-l * x * y°-l * x * y * xX * y * x * y°—-l * x * y°—1x/ 


920 


f(x * y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x 
* y°—l * x)*ts[11]*ts[107]*ts[52]*ts[44]*ts[37] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y*—1)*ts 
[82]*« ts [42]* ts [44]*« ts [37]; 

/*truex/ 

for mn in IN do. if f(x * y°-—l * x 4 y°—l ® x * ye xX y * KR ey 
“-1 *« x * y°—1)«ts[82]*ts[42]*ts[44]*ts[37] eq 

n*ts[100]* ts [42]*ts[44]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y * xX * y * x * y°—-l * x * y°—1*/ 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y*—1)*ts 
[82]«ts[42]*ts[44]*ts[37] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y*°—1)*ts 
[100]* ts [42]*ts[44]* ts [37]; 

/*truex/ 

for n in IN do if f(x * y°-l * x * y°-l * x * y* x * y* x *# Y 
“1 * x * y°—1)«ts[100]* ts [42]*«ts[44]*ts[37] eq 

nxts[44]*ts[44]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * X * y * x * y°—l * x * y°—-l * x * y°—lx/ 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y*—1)*ts 
[100]* ts [42]*ts[44]*ts[37] eq 

f(y * x * y * x * y * x * y°-1l * x * y°-l * x * y°—1)«*ts[44]x*ts 
[44]* ts [37]; 

/* true x / 

for ne in: IN dort of Gy 3 ey oe Re oy ee aL. ee ey 
x y°—l1)«ts[44]*ts[44]«ts[37] eq 

n*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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/ey * X * y * X * y * xX * yC—l * x * y°—-l * x * y°—lx/ 

f(y * x * y * x * y * x x y°-l * x x y°-l * x * y°—1)*ts[44]x*ts 
[44]*«ts[37] eq 

f(y * x * y * x * y * x * y°-1l * x * y°-l * x * y°—1)*ts [37]; 

/*truex/ 


1,2,2 belongs to [1] (DONE) 

1,2,3 belongs to [1,2] {90,45} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[3] eq 

n*ts[4]*ts[2]*ts[3] then 

for i in [1..4Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

ts[l]*ts[2]*ts[3] eq 

ts.[4) ets: |2)* 1s [3 ]3 

/* true x / 

for n in IN do if ts[4]*ts[2]*ts[3] eq 

n*ts[64]*ts[50]*ts[3] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

ses * y°—-l * x * y)*2x/ 
s[4]*«ts[2]*ts[3] eq 

ae * y°—-l * x * y)°2)«ts[64]*ts[50]*ts [3]; 

/*truex/ 

for n in IN do if f((x * y°-1 * x * y)*2)x*ts[64]*ts[50]*ts[3] eq 

n*ts[64]*ts[83]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fe(x # yool em « y)°Qe/ 

f((x * y°-1l * x * y)*2)«ts[64]*ts[50]*ts[3] eq 

f((x * y°-1 * x * y)*2)*ts[64]* ts [83] ts [3]; 

/*truex/ 

for n in IN do if f((x * y*-1 * x * y)*2)*ts[64]*ts[83]*ts[3] eq 
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n*ts[28]*ts [68] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[eX 4 oy Oe RM ey SH) ewe ey ROK ey eS Ke y le 

f((x * y°-l * x * y)*2)«ts[64]* ts [83]*ts[3] eq 

f(x * y * x * y°-l * x * y * x * y * x * y*—1)*ts[28]* ts [68]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y * x * y * x * y°-1) 
«ts [28]*«ts [68] eq 

n*ts[28]*ts[57] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


* 


y—le/ 
f(x * y * x * y°-l * x * y * x * y * x * y°—1)*ts[28]* ts [68] eq 
y°—1)*ts [28]* ts [57]; 


pee oe ae WORD ee a ae x 


* 


f(x ey eo ee A Le a ® BE ye 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y * x * y * x * y*—1) 
*ts[28]*ts [57] eq 

n*ts[97|*ts[33]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[eR ¥ ye Rey eee ye! 

f(x * y * x * y°-l * x * y * x * y * x * y*—l1)*ts[28]*ts[57] eq 

f(x * y * x * y * x * y°—1)*ts[97]* ts [33]* ts [37]; 

/*truex/ 

for n in IN do if f(x * y * x * y * x * y*—1)«ts[97]* ts [33]* ts 
[37] eq 

n*ts[105]*ts[33]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/exX * y * X * Y * X * y°—lx/ 

f(x * y * x * y * x * y°—1)*ts[97]*ts[33]*ts[37] eq 
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f(x yo ee ey ee ee yo H1)ets (105 )*te|33|*ts 137]; 

/*truex/ 

for n in IN do if f(x * y * x * y * x * y°—1)*ts[105]*ts[33]«ts 
[37] eq 

n*ts[55]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°-1 * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * 
y°—-1 *« xx/ 

f(x * y * x * y * x * y°—1)*ts[105]* ts [33]*ts[37] eq 

f(y°-l * x * y°-l * x * y°-1l * x * y°-1 * x * y°-l * x * y * x * 
y°—-1 * x)*ts[55]*ts [37]; 

/*xtruex/ 

for n in IN do if f(y°-l * x * y°-l * x * y°-l * x * y°-l * x * 
y°-l * x * y * x * y°-1 * x)*ts[55]*ts[37] eq 

n*ts[1l]*ts[85]*ts[45] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y * x * y°—-l * x * y°-l * x * y * x *& yx/ 

f(y°-l * x * y°-l * x * y°-1l * x * y°-1l * x * y°-l * x * y * x * 
y°—1 * x)*ts[55]*ts[37] eq 

E(x ey = 1 & Oy Ke ee aD oe ey a eo oe pe ey) ete [1] * 
ts[85]*«ts [45]; 

/* true x / 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y *« x * y)*ts[1]*ts[85]*ts[45] eq 

n*ts[1l]*ts[56]*ts[45] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y * x * y°-l * x * y°-l * x * y * x & yx/ 

f(x * y°-l * x * y * x * y°-1l * x * y°-l * x * y * x * y)xts[1]* 
ts[85]*ts[45] eq 
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f(x * y°-l * x * y * x * y°-l * x * y°-1l * x * y * x * y)x«xts[1]* 
ts[56]*«ts [45]; 

/*xtruex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y *« x * y)*ts[1]*«ts[56]*ts[45] eq 

n*ts[67|*ts[27]* ts [56]*ts[45] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y * x * y°—l * x * y°-l * x * y°—lx/ 

E(x oy] ee oy ae ae ye ee Pe ee oe pe ey) ee [1 * 
ts[56]*ts[45] eq 

f(x * y * x * y°-l * x * y°-l * x *« y°—1)«ts[67]* ts [27]* ts [56]x 
ts [45]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y*—l)*ts 
[67]*ts[27]*ts[56]*ts[45] eq 

nxts[97]*ts[44]*ts [45] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

faye Oy ex ey eo ae aS ee ey Sa eee ee 

f(x * y * x * y°-l * x * y°-l * x * y°—1)«ts[67]* ts [27]* ts [56]x 
ts [45] eq 

f(y Roe ye ke yp ek ee Sal a ee Hl eee y & x) ete |97| "ts 
[44]*ts [45]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y * x * y°—-l * x * y°-l * x 
* y * x)*xts[97]*ts[44]*ts[45] eq 

nxts[105]*ts[44]*ts[45] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PRY * OK yO Re Roy oe Ry oe oe ey a eee oy exe 


Ey oe oy x eo ee Se eee a ee ee a ox) ets (97 ets 
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[44]*ts [45] eq 

f(y * x * y * x * y * x * y°-1l * x * y°-l * x * y * x)xts[105]* 
ts[44]«ts [45]; 

/*truex/ 

for n in IN do if f(y'’* x # y * x * y * x * y°—l *» x # y°—l & x 
* y *« x)«xts[105]*«ts[44]*ts[45] eq 

n*ts[90|]*ts [45] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*y * xx/ 

f(y * x * y * x * y * x * y°-1l * x * y°-l * x * y * x)xts[105]* 
ts[44]*ts[45] eq 

f(y * x)*ts[90]*ts [45]; 

/*truex/ 

[90,45] in [1,2]°N; 

/*xtruex/ 


1,2,7 belongs to [1,5] {38,61} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[7] eq 

n*ts[92]*ts[107]*ts[7] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y * xX * y * x * y°—-l *& x & y°—-l * x * yx/ 

ts[l]*ts[2]*ts[7] eq 

f(y * x * y°-l * x * y * x * y * x * y°—-l * x * y°—l * x * y)*ts 
[92]*«ts[107]* ts [7]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y * x * y°-l * x 
x y°—-l * x * y)*ts[92]*ts[107]*ts[7] eq 

n*ts[92]*ts[107]*ts[33] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

jy © xe yO—l exe oe ye ke Re ye x ey] ee oy 1 ee ep e/ 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°—l * x * y)*ts 
[92]*xts[107]*ts[7] eq 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y°—l * x * y)*ts 
[92 | ets-[ 107.) «ts [33s 

/*xtruex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y * x * y°-l * x 
* y°—-l * x * y)*ts[92]*ts[107]*ts [33] eq 

n*ts[87|*ts[45]*« ts [94]*ts[33] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[sx * y * xe ype x ey Hl & xe YH] & Ke Ye RK ROY HL we KR y 
*/ 

f(y * x * y°-l * x * y * x * y * x * y°-l * x * y*—l * x * y)*ts 
[92]*ts[107]*ts[33] eq 

f(y ee ap eRe yD) ee ee YS eR ep ee a ae ae ey 
Jats [87]*ts[45]* ts [94]* ts [33]; 

/*truex/ 

for n an IN do if f(t «yo xe ye ke PO) ek ey Hl ee we ey 
* x * y°—l * x * y)*xts[87]*ts[45]*ts[94]*ts [33] eq 

n*ts[56]*ts[51]*ts[25] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x * y°—l * x * y°-l * x * y°-l * x * y°-l ex * y 
ee ys 

P(X ye Rey ek ey Se ey eo yO ey a ee at oy 
)ets[87]* ts [45]* ts [94]*ts[33] eq 

f(y * x * y * x * y°-l * x * y°-l * x * y°-1 * x * y°-1l * x # y 
* x)*ts[56]*ts[51]* ts [25]; 

/*xtruex/ 
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for n in IN do if f(y * x * y * x * y°-1l * x * y°-1 * x * y°-1 * 
x * y°-l * x * y * x)*ts[56]*ts[51]*ts[25] eq 

n*ts[56]*ts[51]*ts[75] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey key oe Roy KL es xk ee yl ew ey K—Lien xe y°—1l & x ey 
ape a 

f(y * x * y * x * y°-l * x * y°-1l * x * y°-1 * x * y°-l * x * y 
* x)*ts[56]*ts[51]*ts [25] eq 

f(y * x * y * x * y°-l * x * y°-1l * x * y°-1 * x * y°-l * x # y 
eS )ehs (56 ts [51 |e ts: (75/3 

/*x true x/ 

for n in IN do if f(y * x * y * x * y°-l * x * y°-1l * x * y*-1 * 
x * y°—-l * x * y * x)*ts[56]*ts[51]*ts[75] eq 

n*ts[25|*ts[47]*ts[85]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°-l * x * y * X * y & x * y—l * x * y°—lx/ 

f(y * x * y * x * y°-l * x * y°-l * x * y°-1 * x * y°-l * x * y 
* x)*ts[56]*ts[51]*ts [75] eq 

f(x * y * x * y°-l * x * y * x * y * x * y°-l * x * y°—1)*ts 
[25|*ts[47]*ts[85]* ts [61]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y * x * y * x * y°-l 
* x * y°—1)*ts[25]*«ts[47]*ts[85]*ts[61] eq 

n*ts[94]*ts[104]*ts[47]*ts[85]* ts [61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey BOR Oe PE ee ye ee Sal ee ey ee 

f(x * y * x *« y°-l * x * y * x * y * x * y°-l * x * y°-1)*ts 
[25]*xts[47]*ts[85]*ts[61] eq 

f(y * x * y * x * y * x * y°-l * x « y * x)*ts([94]*ts[104]« ts 
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[47|*« ts [85]* ts [61]; 

/*xtruex/ 

for n in IN do if f(y * x * y * x * y * x * y°-l * x * y * x)*ts 
[94]*xts[104]*ts[47]*ts[85]*ts [61] eq 

n*ts[108]*ts[1]*ts[85]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

(sxe yl & k & y * xe/ 

f(y Ox oy e ee Pe ey 1 ee ey & x) ets [94] ts (104) ets 
[47]*ts[85]*ts[61] eq 

f(x * y°-l * x * y * x)*ts[108]*ts[1]* ts [85]*ts [61]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x)*ts[108]*ts[1]* ts [85]x 
s[61] eq 

n*ts[108]*ts[1]*ts[56]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y * xx/ 

f(x * y°-l * x * y * x)*ts[108]*«ts[1]*ts[85|]*ts[61] eq 

f(x * y°-l * x * y * x)*ts[108]*ts[1]* ts [56]* ts [61]; 

/*xtruex/ 

for n in IN do if f(x * y°-l * x * y * x)*ts[108]*ts[1]* ts [56]* 
s[61] eq 

n*ts[110]*ts[67]*ts[27]*ts[56]* ts [61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y°-l * x * y°-l * x * y * xx/ 

f(x * y°-l * x * y * x)«ts[108]*«ts[1]*ts[56]*ts[61] eq 

f(y°-l * x * y°—-l * x * y°-1l * x * y°-l * x * y * x)«xts[110]*ts 
[67|*ts[27]* ts [56]* ts [61]; 

/* true x / 

for n in IN do if f(y°-l * x * y°-l * x * y°-l * x * y°-l * x * 
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y * x)*xts[110]«ts[67]* ts [27]*ts[56]*ts[61] eq 

n*ts[1l01]*ts[97]*ts[44]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y * xX * y * xX * y°—-l * x & yx/ 

f(y°-l * x * y°—l * x * y°-1l * x * y°-l * x * y * x)xts[110]*ts 
[67|*ts[27]*ts[56]*ts[61] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-1l * x * y)xts 
[101]* ts [97]*ts[44]*ts [61]; 

/*truex/ 

for n in IN do if f(x * y°-l * x * y°-l * x * y* x * y* x *# Y 
“-1 *« x * y)x«xts[101]«ts[97]* ts [44]*ts[61] eq 

n*ts[101]*ts[105]*ts[44]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fem 8 oy = 1 & eS KL eR EY ey eK al! ee eye] 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-1l * x * y)xts 
[101]*ts[97]*ts[44]*ts[61] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-1l * x * y)xts 
[101]*ts[105]* ts [44]* ts [61]; 

/*truex/ 

for node: UN ado cnt of (3c eyed ae Se ey aD Sk. Op ae ee ey 
“-1 * x * y)xts[101]*ts[105]*ts[44]*ts[61] eq 

n*ts[18]*ts[90]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*xX * y * X * y * X * y°—-l * x * y°-l * x * y * x * yx/ 

P(x ¢°y°=1 exe Hl eK eye eR eye eR ey 1 xe ey) ets 
[101]*ts[105]*ts[44]*ts [61] eq 

f (ae ES SD Se eS ey ee ee eS LS lets 
[90]* ts [61]; 

/*truex/ 


930 


for n in IN do if f(x * y * x * y * x * y°-1 * x * y°-l * x * y 
* x * y)*xts[18]*ts[90]* ts [61] eq 

n*ts[18]*ts[87]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fe eR Fe Sp Oe ae TD) Se See ee ye 

f(x * y * x * y * x * y°—-l * x * y°-l * x * y * x * y)xts[18]*ts 
[90|*ts [61] eq 

f(x * y * x * y * x * y°-l * x * y°-l * x * y * x * y)xts[18]«ts 
[87|*xts [61]; 

/*truex/ 


fora in IN’ do: 1f fe ye a ey eee OD ie ee PE ae ey 
* x * y)*xts[18]*ts[87]*ts [61] eq 

n*ts[101]*ts[91]*ts[87]*ts [61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey Sle se Soy Soe ae ae ye ye a Se ey oe 
y*/ 

f(x * y * x * y * x * y°-l * x * y°-l * x * y * x * y)xts[18]*ts 
[87|*ts [61] eq 

f(y°-1 * X k£ Yk X kK Y RX KY K KX K Y * X & y'—-l * KX * Y * XK 
y)xts[101]* ts [91]* ts [87]*ts [61]; 

/*truex/ 

for? nin: IN de: ah iy oe ea OY EE RE Ye ey 
“-l * x * y *« x * y)*ts[101]* ts [91]*ts[87]* ts [61] eq 

n*ts[51]*ts[109]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—-l * x * y°—-l * x * y°-l * x * y°—-l * xx/ 

f(y*-1 * X Yk X Kk Y KX KY K KX K Y * X & p'—-l * KX * Y * K 
y)xts[101]*ts[91]*ts[87]*ts[61] eq 

f(x * y * x * y°—-l * x * y°-1l * x * y°-l * x * y*—l * x)xts[51]x 
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ts[109]«ts [61]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°—1 * x)«*ts[51]*ts[109]*ts[61] eq 

n*ts[89]*ts[109]*ts[61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—l * x * y°—-l * x * y°-l * x * y°—-l * xx/ 

f(x * y * x * y°—l * x * y°-l * x * y°-l * x * y*—l * x)xts[51]x 
ts[109]*ts[61] eq 

f(x * y * x * y°—-l * x * y°-1l * x * y°-l * x * y*—l * x)xts[89]x 
ts[109]*ts [61] 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°—-1 « x)xts[89]*xts[109]*ts[61] eq 

n*ts[38]*ts [61] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-1 * x * y°-l * x * y°-l * x * y * x * y°-l * x & yx/ 

f(x * y * x * y°—l * x * y°-1l * x * y°-l * x * y*—l * x)xts[89]x 
ts[109]*ts[61] eq 

f(y°-l * x * y°—-l * x * y°-l * x * y * x * y°-l * x * y)xts[38]x 
ts [61]; 

/*x true x / 

[38,61] in [1,5]*N: 

/*truex/ 


1,2,8 belongs to [1,2] {48,42} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[8] eq 

nxts[{1]*ts[11]*ts[8] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

/*Id(L) x/ 

ts[l]*xts[2]*ts[8] eq 

ts[1]*ts[11]*ts [8]; 

/*truex/ 

for n in IN do if ts[1]*ts[{11l]*«ts[8] eq 

n*ts[33]*ts [86] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°-l * x * y°-1l * x * y°-l * x * y * x * y°—l1 * 
x * y°—1lx/ 

ts[l]*ts[1l]*ts[8] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l1 * 
x * y°—1)«ts[33]* ts [86]; 

/* true x/ 

for n in IN do if f(x * y°-1 * x * y°-1 * x * y°-1l * x * y°-1 * 
x * y * x * y°-l * x * y*°—1)«xts[33]*ts [86] eq 

n*ts[7]* ts [86] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°-l * x * y°-l * x * y°-1l * x * y * x * yl * 
x * y°—1x/ 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l1 * 
x * y°—1)«ts[33]*ts [86] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°—-l1 * 
x * y°—1)«ts[7]* ts [86]; 

/*truex/ 

[7,86] in [1,2]°N; 

/*xtruex/ 


1,2,9 belongs to [1,2] {82,70} (DONE) 
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for n in IN do if ts[1]*ts[2]*ts[9] eq 
n*ts[1l]*ts[2]*ts[35] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
/*Id(L) «/ 
ts[l]*xts[2]*ts[9] eq 
ts [1 «9 (2) "45 [35:3 
/*truex/ 
for n in IN do if ts[1]*ts[2]*ts[35] eq 
n*ts[47|* ts [48]*«ts[29]*ts[3] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
(YS ae ye Seok ay ae) Dae 
s[1l]*ts[2]*ts[35] eq 
((y * x * y * x * y°-1l * x)*2)«ts[47]*ts[48]* ts [29]*ts [3]; 
/*xtruex/ 
for m in IN do if £((y * x xy * x * y°=1l-* x)°2)*ts[47]|* ta [48] 
s[29|*xts[3] eq 
n*ts[9]*ts[53]* ts [30]*ts[58]*ts[70] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ 
t 
f 


fe BCH aoe ee OH DOR ee 

f((y * x * y * x * y°—l * x)°2)*ts[47]* ts [48]*ts[29]*ts[3] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y * x)+)xts [9] «ts [53] x 

s[30]*ts[58]*ts [70]; 

/*truex/ 

forin 4n IN do if f(4*« yo-l * x * yl x ey eRe ye KR ey 
*« x)*ts[9]*ts[53]*ts[30]* ts [58]*ts[70] eq 

n*ts[17]*ts[11]*ts[35]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


fae * y Sl # Xk & ye x eye ee POH) eK ee Hl ee RH Yow Key 
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*/ 

f(x # y°=l * x * y°=l * xX * Y * Xe yY * X * y * x) ets [9] * ts [53] 
ts[30]*ts[58]*ts [70] eq 

P(x * yal eX RY RO ey eR ee yal eke yal ek ey eR oe oy 
ete (ET +ts:[11])*ts[35)]*ts [70]; 

/*xtruex/ 

for n in IN do if f(x * y°-l * x * y * x * y * x * y°-l * x * y 
“lx x * y *« x * y)*ts[17]*ts[11]*ts[35]«ts[70] eq 

n*ts[30]*ts[11]*ts[35]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

peek yl ee Oy ek ey eK ey HL ee ey Hl ee ey oe we ey 
*/ 

f(x * y°-l * x * y * x * y * x * y°-l * x * y°-l * x *¥ y eX KY 
)ets[17]*ts[11]*« ts [35]*ts[70] eq 

P(x 4 yolk Ry ee Sy ee pd ee yal. ee Oy Ro ey 
)xts [30]*«ts[11l]* ts [35]*« ts [70]; 

/* true x / 

for n in IN do if f(x * y°-l * x * y * x * y * x * y°-l * x # y 
“-_l * x * y * x * y)«ts[30]*ts[11]*ts[35]*ts[70] eq 

nxts[15]*ts[107]*ts[11l]*ts[35]*ts [70] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x * y°—-l * x * y°-l * x * y°-1l * x * y°-l * x * y * x * y°—-l * 
xy 

f(x * y°-l * x * yw x * y * x * y°—l * x * y°-l * x * y* x * ¥ 
Jets [30]*ts[1l1]*ts[35]*ts[70] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * 
x)*«ts[15]*ts[107]*ts[11]*ts[35]*ts [70]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y°-1 * x * y°-1 * x * y°-1 * 
x * y * x * y°—l * x)«ts[15]*ts[107]*ts[11]*«ts[35]*ts[70] eq 
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n*ts[61]*ts[109]*ts[35]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

{eR 4 Oe oe SH) ee ay eR Ke oe 1 ee ye ey 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * 
x)«*«ts[15]*ts[107]*ts[11]*ts[35]*ts[70] eq 

f(x * y * x * y°-l * x * y * xX * y * x * y°-1l * x * y°—-l * x)*ts 


[61]* ts [109]*ts[35]* ts [70]; 


/*truex/ 

for nin: INade i of (Gc ae oe ep Le ae a yl 
* x * y°—l * x)*xts[61]*ts[109]* ts [35]*ts[70] eq 

n*ts[8]*ts[91]*ts[87]*ts[35]*ts[70] then 


s 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x *® y * xX *¥ y * X * y € xx/ 

P(e ye ee yal x eye ee ye ee YORK ee yl ee x) es 
[61]*ts[109]*ts[35]*ts[70] eq 

f(x * y°-l * x * y * x * y * x * y * x)xts[8]*ts[91]*ts[87]* ts 
[35]* ts [70]; 

/*truex/ 


for n in IN do if f(x * y°-l * x * y * x * y * x * y * x)xts[8]* 
s[91]*xts[87]*ts[35]*ts[70] eq 

n*ts[41]*ts[52]*ts[97]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

(fe J ERR yp ex ey ee Re Hl ee ee ye 

f(x * y°-l * x * y * x * y * x * y * x)xts[8]*ts[91]*ts[87]* ts 
[35|]*ts [70] eq 

f(x # y * xX ey * x eye Ke yl «x * 7) «ts [41] ets [52] 4% 
[97|*xts [70]; 

/*xtruex/ 


for mn in IN do if f(x 4 y % x oe pe xe eye ee oy 1 ee ey) ets 
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[41]*xts[52]*ts[97]*ts[70] eq 

n*ts[41]*ts[94]*ts[97]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[Fe By Oe Op ee ee Se ee Se ee pe 

f (6S ROK ey Ry ee OT a ey ets (A ati [Oo 2 etes 
[97|*ts [70] eq 

(to ey oe Ke pe Kk ee XK ee yl ee x ey) ets [41a te [94] ets 
[97|*xts [70]; 

/*xtruex/ 


for nin IN do if tle * ye Koy e x ey eee yl # xe ey) ets 
[41]*«ts[94]*ts[97]*ts[70] eq 

n*xts[10]*ts[76]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey al eS ay Se Xe yO ee, ee ee 

f(x * y * x * y * xX * y * x * y°—l * x * y)«xts[41]*ts [94] «ts 
[97|*ts [70] eq 

Ey ad ee te ye a yd ae Se ye Re a ae ae ce ee 
ts[10]*ts[76]*ts [70]; 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y°-l* x * y* x* y*x 
* y * x * y * x)*ts[10]*ts[76]*ts [70] eq 

n*ts[10]*ts[26]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey Her ae te, YD ee ye Be ey A Sar ee ey ae ce 

f(y ale Se ey Se Real ee Ee ER ee Oy ee 
ts[10]*ts[76]*ts[70] eq 

f(y 1 Bey STD ea a a Ye 
ts[10]*ts[26]*ts [70]; 

/*truex/ 
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for n in IN do if f(y*-l * x * y * x * y°-l* x * y * x * y* xX 
* y * x * y * x)*ts[10]*ts[26]*ts [70] eq 
n*ts[46]*ts[104]*ts[26]*ts[70] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
fey oe Oy 1 oe Se eae ee PRL ae me yr ae ee ty ae 
fe ye | 
fy SH 1 ee Ray ee Re OSL A Oe RU. ee ey 
ts[10]*ts[26]*ts[70] eq 
f(y * x * y°-l * x * y * x * y°-l * x * y°-l * x * y *# xX * yY * X 
* y)*ts[46]*ts[104]*ts[26]*ts [70]; 
/*truex/ 
for n in IN do if f(y * x * y°-l * x * y * x * y°-l * x * y*-1 * 
x * y * xX * y * x * y)xts[46]*ts[104]*ts[26]*xts[70] eq 
n*ts[98]*ts[49]*ts[70] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
/*ex * y * x * y°—-l * x * y°—-l * x * y°-l * x * y°-l * x * y°—lx/ 
iy eae ale ee ye ke ep ee ie ep a 
* y)*ts[46]* ts [104]*«ts[26]*ts [70] eq 
f(x * y * x * y°-l * x * y°-l * x * y°-1l * x * y°-1 * x * y°-1)* 
ts[98]*ts[49]*ts [70]; 
/*truex/ 
for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°-1 * x * y°—1)«ts[98]*xts[49]*ts[70] eq 
n*ts[37|*ts[49]*ts[70] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
/*ex * y * x * y°—l * x * y°—-l * x * y°—-l * x * y°-l * x * y°—lx/ 
f(x * y * x * y°-l * x * y°-l * x * y°-l * x * y*-1 * x * y°-1)* 
ts[98]*ts[49]*ts[70] eq 
f(x * y * x * y°-l * x * y°-l * x * y°-1l * x * y°-1 *« x * y°-1)* 
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ts[37]*ts[49]*ts [70]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y°-l * x * 
y°-1 * x * y°—1)«ts[37]*ts[49]*ts[70] eq 

n*ts[100]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

pa as Oe Be ey Re Be A 

f(x * y * x * y°-l * x * y°-l * x * y°-1l * x * y*-1 * x * y°-1)* 
ts[37]*ts[49]*ts[70] eq 

f(y * x * y * x * y°-l * x * y * x)xts[100]*ts [70]; 

/* true x/ 

for n in IN do if f(y * x * y * x y°—l # x &-y * x)«ts[100]« ts 
[70] eq 

n*ts[82]*ts[70] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey ok ey Ge oe ey OL ae ee ye ef 

f(y * x * y * x * y°-l * x * y * x)«ts[100]*ts[70] eq 

Al as SR ee ee OL OK ae oe ee te 2 sets LOS 

/*truex/ 

PSeeerO) rn [ds 2] oN: 

/*truex/ 


1,2,11 belongs to [1] {4} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[11] eq 

n*ts[1l]*ts[2]*ts[2] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id (L) */ 

ts[l]*ts[2]*ts[11] eq 
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ts. (Lets (2) *«45-[ 2]; 
/*xtruex/ 


1,2,26 belongs to [1,2] {92,107} (DONE) 

for n in IN do if ts[1]*ts[2]*ts[26] eq 

nxts[{1l]*ts[11]*ts [26] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 

end for; end if; end for; 

/*Id(L) «/ 

ts[1]*ts[2]*ts[26] eq 

ts[1l]*ts[11]* ts [26]; 

/*truex/ 

for n in IN do if ts[1]*ts[{11]*ts[26] eq 

nxts[90]* ts [69] then 

for i in [l..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

gy OE) See ae APOIO ae ake Say ae ae 

s[l]*ts[1ll]*ts [26] eq 

((y * x * y°-l * x * y * x)*2)«ts[90]* ts [69]; 

/* true x / 

for n in IN do if f((y * x * y°—-l * x * y * x)°2)*ts[90]* ts [69] 


/ 
t 
f 


eq 

n*ts[87|*ts [69] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PHY ® sore yal eR ye RIOD 

f((y * x * y°-l * x * y * x)°2)*xts[90]*ts[69] eq 

f((y *« x * y°-l * x * y * x)*2)*ts[87]*ts [69]; 

/*truex/ 

[87,69] in [1,2]°N; 

/*truex/ 


940 


/*THIRD DOUBLE COSET 1,26%/ /*COMPLETE* / 

1,26=2,9 (relation) (DONE) 

for n in IN do if ts[1]*ts[26] eq 

nxts[90|* ts [86]*ts [69] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

*(y * x * y°-l * x * y * x) *2x/ 

s[1]*ts[26] eq 

((y * x * y°-l * x * y * x)*2)«ts[90]* ts [86]* ts [69]; 

/*truex/ 

for n in IN do if f((y * x * y°—-l * x * y * x)°2)*ts[90]* ts [86]x 

s[69] eq 
nxts[62]*ts[39]*ts[4]*ts[9] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ 
t 
f 


/*ex * y°—-l * x * y°-l * x * y * x * yx/ 

f((y * x * y°-l * x * y * x)°2)*ts[90]* ts [86]*ts[69] eq 

f(x * y°-l * x * y°-l * x * y * x * y)xts[62]*ts[39]* ts [4]* ts 
[9]; 

/*truex/ 

for n in IN do if f(x * y°-1l * x * y°-l * x * y * x * y)xts[62]x 
s[39]*xts[4]*ts[9] eq 

nxts[62]*ts[99]*ts[4]*ts[9] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y * x * yx/ 

f(x * y°-l * x * y°-l * x * y * x * y)«xts[62]*ts[39]* ts [4]* ts [9] 
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eq 

f(x * y°-l * x * y°-l * x * y * x * y)«ts[62]*ts[99]* ts [4] *ts 
[9]; 

/*truex/ 

for n in IN do if f(x * y°-l * x * y°-l * x * y * x * y)xts[62]x 
ts[99]*xts[4]*ts[9] eq 

n*ts[87|*ts[8l]*ts[9] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * xX * y * xX * yC—-l * x * y°—-l * x * y°—lx/ 

f(x * y°-l * x * y°-l * x * y * x * y)«xts[62]*ts[99]* ts [4]* ts [9] 


eq 

f(y * x * y * x * y * x * y°-l * x * y°-l * x * y°—1)«*ts[87]|*ts 
[81]*xts [9]; 

/*xtruex/ 


for nin: IN do. if fy x oy ee oy ee HL ee ye 
* y°—1)«*ts[87]*ts[81]*ts[9] eq 

n*ts[90|]*ts[81]*ts[9] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * X * y * x * y°—l * x * y°—-l * x * y°—lx/ 

f(y * x * y * x * y * x * y°-l * x * y°-l * x * y°—1)«ts[87]«ts 
[8l]*xts[9] eq 

f(y * x * y * x * y * x * y°-l * x * y°-l * x * y°—1)«ts[90]«ts 
[81]* ts [9] 

/*truex/ 


for n in IN do if f(y * x * y * x * y * x * y°-l * x * y°-l * x 
* y°—1)«*ts[87]*ts[81]*ts[9] eq 

n*ts[2]*ts[9] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/ey°-1 * x * y°-l * x * y * x * y * xx/ 
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f(y * x * y * x * y * x * y°-l * x * y°-l * x * y°—1)«ts[87]«ts 
[81]*xts[9] eq 

f(y°-l * x * y°-l * x * y * x * y * x)xts[2]*ts [9]; 

/*truex/ 


1,26=64,97 (relation) (DONE) 

for n in IN do if ts[1]*ts[26] eq 

n*ts[1l]*ts[76] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

ts[1]*ts[26] eq 

ts[1]* ts [76]; 

/*truex/ 

for n in IN do if ts[1]*ts[76] eq 

nxts[102]*ts[94]*ts[97] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey ok oe YO—l ek Re ye Re yO KL ew ey KLien xe y°-—1 & x ey 
“1 * x * y°—1x/ 

ts[1]*ts[76] eq 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * x * y°-1l * x # y 
“1 * x * y*°—1)*ts[102]*ts[94]*«ts [97]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y°-1l * x * y°-1 * 
x * y°—l * x * y°-l * x * y°—1)*ts[102]*ts[94]*ts [97] eq 

n*ts[101]*ts[79]*ts[94]*ts[97] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y°-1l * x * y°-l * x * y * x * yl * 
sty 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * x * y°-1l * x # y 
“1 *« x * y°—1)*«ts[102]*ts[94]*ts [97] eq 
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f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l1 * 
x)*ts[101]*ts[79]*ts[94]*ts [97]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y°-1 * x * y°-1l * x * y°-1 * 
x * y * x * y°—-l * x)*ts[101]*ts[79|*ts[94]*ts[97] eq 

n*ts[72]*ts[45]*ts[97] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * yo-l * x * y * xX * y * x * y°—l * x * y°—lx/ 

f(x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°-l1 * 
x)*ts[101]*ts[79]*ts[94]*«ts[97] eq 

f(y oe ey HT oe Re Oy oe ee Gp ae ey ee ey Lets (72) ets 
[45]* ts [97]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y * x * y°-l * x 
* y°—1)*ts[72]*ts[45]*ts[97] eq 

n*ts[102]*ts [97] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey Sl exe ey ae x ay eo ee Sle ee ee ee ay 1 eee 

£ (yp Se OSD ey ee ee ay = Tete (72) ets 
[45|]*ts [97] eq 

f(y°-l * x * y * x * y * x * y°-l * x * y * x * y°—l * x)xts 
[102 ste [97 |-3 

/*xtruex/ 

for n in IN do if f(y*-l * x * y * x * y * x * y°-l * x * y* x 
* y°—l * x)*ts[102]*ts[97] eq 

n*ts[64]*ts [97] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

ey SD eae oye OR ye ey ey eee ye a) ee xe 


f(y°-l * x * y * x * y * x * y°-l * x * y * x * y°—l * x)*ts 
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[102]*ts [97] eq 

f(y°-l * x * y * x * y * x * y°-l * x * y * x * y°—l * x)xts 
[64]* ts [97]; 

/*truex/ 


1,26 = 109,102 (relation) (DONE) 
for n in IN do if ts[1]*ts[26] eq 
n*ts[83]*ts[57]*ts[73] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
fax ® y°—l * x * y°=-l * x 8 y * Ke ye Ke Ye XK ey e xe yl 
Ke ye 
ts[1l]*ts[26] eq 
f(x * y°-l * x * y-l* x * y * xX * y * X *¥ y * X Ky * xX * yl 
et oe vy ete [Sse ts (57) ets: (73s 
for “nin: IN do cit fe 3° S4 ee: Se ey SD eR yp ey 
* X * y * xX * y°—l * x * y)*ts[83]*ts[57]*ts[73] eq 
n*ts[83]*ts[57]*ts [23] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
/*ex * y°-l * x *« y°-l * x * y * xX *¥ Y * X KY * X KY * xX * yl 
ses SE: ike 
f(x * y°-l * x * y°-l * x * y * xX * y * X *¥ Y * X Ky * X * yl 
* x * y)*xts[83]*ts[57]*ts [73] eq 
f(x * y°-l * x * yo-l* x * y * xX * y * xX *¥ Y * X * yY * X * yl 
* x «ey ) ete |S3lets[57]* 15/23] 
/*xtruex/ 
for <n dn IN. do af Pc 3S) ee So me yO SRD ee yp ee ey 
* X * y * xX * y°—l * x * y)*ets[83]*ts[57]*ts[23] eq 
nets [81l]*ts[91]* ts [59]*ts[102] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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[RF PRR IE AYO ER Ey OR Ey ee ye ee Cy 
f(x * y°-l * x * y°-l * x * y * xX * y * X *¥ y * X Ky * xX * yl 
* x * y)*xts[83]*ts[57]* ts [23] eq 

Eye Ye OO ae es pe ey a kes ay) ee (61) 
ts[91]*ts[59]*ts [102]; 

/*truex/ 

for “Aine IN dos it hy ee ey ey a ye ea 
* x * y)*xts[81]*ts[91]*ts[59]*ts [102] eq 

nxts[31]*ts[71]*ts[91]*ts[59]*ts[102] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

i) ie i oe ae ee ee I ee a a ee a ae a 

Eye ee a SE, ey oes ee ets (61) 
ts[91]*ts[59]*ts[102] eq 

Cy SL, ee BIR Se a Se ey a a a eee S| Sak | sees [Lees 
[91]*x ts [59]*« ts [102]; 

/*truex/ 

for n in IN do. if £(y°—l #x * y * ee ye Xe Oe Se Oy oe REO 
[31]*«ts[71l]*ts[91]*ts[59]*ts[102] eq 

n*ts[79|*ts[47]*ts[59]*ts[102] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°-l1 * x * y°-l * x * y * xX * y * xX * y°—lx/ 

PCy S14 Oe OE Se Ee ye ets [31] ete TL ets 
[91]* ts [59]*ts [102] eq 

f(y°-l * x * y°-l * x * y * x * y * x *« y*—1)«ts[79]* ts [47]* ts 
[59]*« ts [102]; 

/*truex/ 

for n in IN do if f(y°-l * x * y°-l * x * y * x * y * x * y°—1)x* 
ts[79]*ts[47]*ts[59]*ts [102] eq 

n*ts[81]*ts[59]*ts [102] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

pep a A ae Pe oe ae a ae Sa a eae ae rae 

f(y°-l * x * y°-l * x * y * x * y * x * y*°—l1)«ts[79]* ts [47]* ts 
[59|*xts[102] eq 

BSS) eo Ry Rey eR re ee ey) ets (ST ets: [59]* ts 
[102]; 

/*truex/ 

for nm in IN»do if f(y =] # x eye Re YY oe oe Re Oe oe x 
Jets [81]*ts[59]*ts [102] eq 

n*ts[95]*ts[88]*ts[59]*ts[102] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PCE IO EY EE ee, PE ye cae ae ee ee oe 

Ey 1 eee ey ek OR oe A we eo Se ats (SL ets [59] «ts 
[102] eq 

BS See By a Ye a ae Ae ene ll! ae ae ee te Se" ae eS 
[95]*« ts [88]* ts [59]* ts [102]; 

/*truex/ 

Por Ane IN dior nif (se 8 Sr Se Se ee ye ee ee ye Ce ey ee 
x y * x * y)*xts[95]*ts[88]*ts[59]*ts[102] eq 

n*ts[99|*ts[4]*ts [102] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y * x * y°—-l * x * y°—l * x * y°-l * x * y°—lx/ 

PC Aye a a eB OE ea ae Se ae a ae ae ey ES 
[95]*x ts [88]*xts[59]*ts[102] eq 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y°-1 * x * y°-1)* 
ts [99|*ts[4]* ts [102]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y°-1 * x * y°—1)*ts[99]*xts[4]*ts [102] eq 

n*ts[81]*ts[102] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * y°-l * x * y°-l * x * y * xX * y * K€ yx/ 

f(x * y°-l * x * y * x * y°-l * x * y°-1l * x * y°-1 * x * y°-1)x« 
ts[99]*ts[4]*ts[102] eq 

f(y°-l * x * y * x * y°-l * x * y°-l * x * y * x * y * x * y)x*ts 
[81]*xts [102]; 

/*truex/ 

for n in IN do if f(y*—-l * x * y * x * y°-l * x * y°-l * x * y * 
x * y * x * y)xts[81]*ts[102] eq 

n*ts[109]*ts [102] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey°=1 «xX & yf & xX *e yo) * xe yl * ke ye Key eRe ye/ 

f(y*-l * x * y * x * y°-l * x * y°-l * x * y * x * y * x * y)*ts 
[81]*xts [102] eq 

f(y°-l * x * y * x * y°-l * x * y°-l * x * y * x * y * x * y)xets 
[109]*« ts [102]; 

/*truex/ 


1,26,18 belongs to [1,26] (DONE) 

for n in IN do if ts[1]*ts[26]*ts[18] eq 

nxts[91]*ts[14]*ts[35] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

a(y * x & yl *® x)°2«/ 

s[l]*ts[26]*ts[18] eq 

((y * x * y°—-1l * x)*2)«ts[91]*«ts[14]*ts [35]; 

/*truex/ 

for n in IN do if f((y * x * y°—l * x)°2)*ts[91]*ts[14]* ts [35] 


/ 
t 
f 
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eq 

n*ts[2]* ts [35] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

[ey ee OH) ee ey ae ye yl ee ey 
yr] 

f((y * x * y°—-l *« x)*2)«ts[91]*ts[14]*ts[35] eq 

ECy ee ye ay OK ae Oe ey SL ee ae a eo ey ee 
yi) ets: ( 2428/3 .5:]% 

/*truex/ 

(2435) an, [1,26] "°N; 

/*xtruex/ 


1,26 ,26 

1,26,3 belongs to [1,2] (DONE) 

for n in IN do if ts[1]*ts[26]*ts[3] eq 

n*ts[109]*ts[102]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°-l * x * y * x * y°-l * x * y°-l * x * y * xX * y *& xX * yx/ 

ts[1]* ts [26]*ts[3] eq 

f(y°-l * x * y * x * y°-l * x * y°-l * x * y * KX * y * X * y)*tS 
[109]*« ts [102]*ts [3]; 

/*truex/ 

for n in IN do if f(y*—-l * x * y * x * y°-l * x * y°-l * x * y * 
x * y * x * y)*ts[109]*ts[102]*ts[3] eq 

n*ts[55]*ts[30]*« ts [58]*ts[97]* ts [62] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/ey * X * y * xX & y°—lx/ 
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f(y°—1 ex ey oe ey 1 ee ee yO Hl Rey eK ey eK ey) ets 
[109]*ts[102]*ts[3] eq 

f(y * x * y * x * y°—1)*ts[55]* ts [30]* ts [58]*ts[97]* ts [62]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y*°—1)«*ts[55]* ts [30]* ts [58]x 
ts[97]*ts[62] eq 

n*ts[71]*ts[35]*ts[97]*ts[62] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y°-l * x * y * xX * y *& x & y°—l *& xx/ 

f(y * x * y * x *« y°—l1)*ts[55]*ts[30]*ts[58]*ts[97]*ts [62] eq 

f(y * x * y°-l * x * y°-l * x * y * x * y * x * y°—l * x)xts 
[71]* ts [35]* ts [97]* ts [62]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x * y* x * y * xX 
* y°—l * x)*ts[71]*ts[35]*ts[97]*ts[62] eq 

n*ts[15]*ts[72]*ts [62] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey Sl ee ey ae x a ef 

f(y * x * y°-l * x * y°-l * x * y * x * y * x * y°—l * x)xts 
[71]* ts [35]*ts[97]*ts[62] eq 

f(y 1 & se ye eR ¥) tS [15 |e te, (72% ts [62 |5 

/* true x / 

for n in IN do if f(y*-l * x * y * x * y)«ts[15]*ts[72]* ts [62] 
eq 

n*ts[16]*ts[72]*ts[62] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * yx/ 

f(y°-l * x * y * x * y)xts[15]*ts[72]*ts [62] eq 

f(y°-l * x * y * x * y)*ts[16]*ts[72]* ts [62]; 
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/* true x / 

for n in IN do if f(y*—-l * x * y * x * y)«ts[15]*ts[72]* ts [62] 
eq 

n*ts[39]* ts [62] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-1 * x * y°-l * x * y * x * y°-l * x * y°-l * x * y°—1*/ 

f(y°-l * x * y * x * y)xts[15]*ts[72]*ts [62] eq 

f(y°-l * x * y°-l * x * y * x * y°—l * x * y°-1l * x * y*°—1)x*ts 
[39]* ts [62]; 

/*truex/ 

for n in IN do if f(y*—-l * x * y°-l * x * y * x * y°-l * x * y 
“-1 * x « y"—1)#ts [39]*ts [62] eq 

n*ts[99|* ts [62] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-1 * x * y°-l * x * y * x * y°-l * x * y°-l * x * y°—1*/ 

f(y°-l * x * y°-l * x * y * x * y°—l * x * y°-l * x * y*—1)*ts 
[39]*ts [62] eq 

f(y°-l * x * y°-l * x * y * x * y°—-l * x * y°-1l * x * y°—1)x*ts 
[99|* ts [62]; 

/*truex/ 

[99 ,62] in [1,2]*N: 

/* true x / 


1,26,6 belongs to [1,2] {51,37} (DONE) 

for n in IN do if ts[1]*ts[26]*ts[6] eq 
n*ts[91]*ts[57]*ts[34]*ts[57] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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k(y * x * y°—l * x * y°—l * x)72x/ 

s[l]xts[26]*ts[6] eq 

((y * x * y°—-l * x * y°-1 * x)°2)*ts[91]*ts[57]* ts [34]*ts [57]; 

/*truex/ 

for n in IN do if f((y * x * y°-1 * x * y°-1 * x)°2)«ts[91]*ts 
[57]*ts[34]*ts[57] eq 

n*ts[13]*ts[26]*ts[57] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ 
t 
f 


fee FO Oe ey ae ee Ge 

f((y * x * y°-l * x * y°-1 * x)°2)«ts[91]*ts[57]* ts [34]* ts [57] 
eq 

P(e Oe ey ee ya) eis [135 te 126 ets (S75 

/*truex/ 

for n in IN do if f(x * y * x * y * x * y°—1)«ts[13]* ts [26]* ts 
[57] eq 

n*ts[92|*ts[51]*ts[33]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*y°-1l * x * y°—l1x/ 

f(x * y * x * y * x * y°—1)*ts[13]* ts [26]*ts[57] eq 

f(y°-1 * x * y°—1)*ts[92]*ts[51]*ts[33]*ts [37]; 

/*truex/ 

for n in IN do if f(y*—l * x * y*—1)*xts[92]*ts[51]* ts [33] ts [37] 
eq 

n*ts[100]* ts [34]*ts[51]*ts[33]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * yo-l * xX * y * xX * yY kK eK Y KX Ky & KX & y—l * xx/ 

f(y°-1l * x * y°—1)*ts[92]*ts[51]*ts[33]*ts[37] eq 

f(y * <x ey) 4 Se ye Re SK Pe Cy ee ETD oe Ye 


ts[100]*ts[34]* ts [51]*ts[33]* ts [37]; 
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/*truex/ 
for n in IN do if f(y * x>* y"—l # x # y *® x * ye Ke ye Ke Fy 
* x * y°—l *« x)*ts[100]*ts[34]*ts[51]*ts[33]*ts [37] eq 

n*ts[36]* ts [6]* ts [33]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
ey ee Ke 

f(y =x ey Sl eee RK EY Pee ey eo ee OKL eK) 
ts [100]* ts[34]*ts[51]* ts [33]*ts [37] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y * xX * y * xX * y°-l * x 
* y * x)*xts[36]* ts [6]* ts[33]*ts [37]; 

/*xtruex/ 

for n in IN do if f(x * y*-1 * x * y°-1 *« x * y°-l * x * y * x * 
y * x * y°-l * x * y * x)*ts[36]*ts [6]*ts[33]*ts [37] eq 

n*ts [36]* ts [32]*« ts [33]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
ye ae ee). 

f(x * y°-l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
* y * x)*xts[36]*ts[6]* ts[33]*ts [37] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
* y * x)*xts[36]*ts[32]* ts [33]* ts [37]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y°-1 *« x * y°-l * x * y * x * 
y * x * y°-l * x * y * x)*ts[36]* ts [32]*ts[33]*ts[37] eq 

n*ts[5]* ts[102]* ts [32]*ts[33]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y * x * y°-l * x * y * X * y & x * yo—l * x * yo-l ek xe y 


*/ 
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f(x * y°—-l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
* y * x)*xts[36]*ts[32]*ts[33]*ts[37] eq 

f(x * y * x * y°-l * x * y * xX * y * x * y°-1l * x * y°-l *¥ x # y 
Jets [S| te [102|¥46-(32 ete [33 )et6 (37 | 

/*truex/ 

for n in IN do if f(x * yx x * y°—l * x -* yo * xe ye K Ry] 
* x * y°—l * x * y)*xts[5]* ts [102]* ts [32]*ts[33]*ts [37] eq 

n*ts[5]*ts[102]*ts[32]*ts[7]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x * y * x * y°-l * x * y * X * y & x * y°—-l *& x * y"-l ex * y 
*/ 

fae y eee Pel eee eye Roe ye ee ya? ee yal & x ey 
)ets [5]* ts[102]* ts [32]*ts[33]*ts[37] eq 

f(x * y * x * y°-l * x * y * xX * y * x * y°-1l * x * y°-l * x # y 
)ets [5]* ts[102]*« ts [32]*ts[7]* ts [37]; 

/*truex/ 

for mn in IN do 1f f(x * ye x * y°—l * x 8 YoR x * y * K ey] 
* x * y°—l * x * y)*ts[5]*ts[102]*ts[32]*ts[7]*ts[37] eq 

n*ts[54|]*ts[72]*ts[7]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fete yale x & yy) De) 

f(x * y * x * y°-l * x * y * xX * y * x * y°-1l * x * y°-l * x # y 
Jets [5]* ts[102]* ts [32]*ts[7]*ts[37] eq 

f((x * y°-l *« x * y)*°2)*ts[54]*ts[72]*ts[7]*ts [37]; 

/* true x / 

for n in IN do if f((x * y°*-1 * x * y)*2)*ts[54]«ts[72]*ts[7]*ts 
[37] eq 

n*ts[49|*ts[79]*ts[16]*ts[7]*ts[37] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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Jay Be GOAL ek ey a oe ae eae me ee ee 

f((x * y°-l * x * y)*2)*ts[54]*ts[72]*ts|[7]*ts[37] eq 

f(y *« x * y°-l * x * y°-l * x * y * x * y * x)ats [49] «x ts[79]«ts 
[16]*«ts[7]* ts [37]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x * y * x * y * x) 
«ts [49]*«ts[79]*ts[16]*ts[7]*ts[37] eq 

n*xts[87|*ts[70]* ts [80]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey Sl ee op ee ey a eS ey a ae ee 

f(y * x * y°-l * x * y°-l * x * y * x * y * x)ets [49] «ts[79] «ts 
[16]*ts[7]*ts[37] eq 

f(y°-l * x * y * x * y°-l * x * y * X * yY * X * Y * KX * Y)+)¥tS 
[87|*«ts[70]* ts [80]* ts [37] 

/*xtruex/ 

for n in IN do if f(y*-l * x * y * x * y°-l* x* y* x * y* x 
x y * x * y)xts[87]*ts[70]*ts[80]* ts [37] eq 

n*ts[87|*ts[46]*« ts [80]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * yo-l * x * y * xX * y * KX KY * KX * yH/ 

f(yHlie xe yp ee ey SH) eR ey eK ey Ke Oy eK ey) ets 
[87|*xts[70]*ts[80]*ts[37] eq 

Ey 1 ee ey ET ae a ey ee ey es eae bs 
[87|*« ts [46]* ts [80]* ts [37]; 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y°-l* x* y* x * y* x 
x y * x * y)xts[87]*« ts [46]*ts[80]* ts [37] eq 

n*ts[38]*ts[95]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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fy XR YR KR ROO Mey ee ye x eye ee ye 

f(y°=1l ex ey eRe HL) ew PORK eye Key OK ey) ets 
[87|*«ts[46]*ts[80]*ts[37] eq 

f(y xe ye ke ye ee ye ew eH) se we ey eR Ke YH) ets 
[38]* ts [95]* ts [37]; 

/*xtruex/ 

for Acne IN don ni hy 6 ae ee ey te a ae De) ey 
* x * y°—1)*xts[38]*ts[95]*ts [37] eq 

n*ts[89|*ts [37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey ee CHL oe Re ye ee KL ee ee ke OH eK ey 
“1 « xx/ 

f(y°s Xe oy eX ey eS Ry ee Re yl ee ey ee Ke HKD) ats 
[38]*ts[95]*ts[37] eq 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1l * x * y°-l * x * y 
“1 « x)«ts[89]* ts [37]; 

/*xtruex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y°-l * x * y*-1 * 
x * y°—-l *« x * y°-l * x)«ts[89]*«ts[37] eq 

n*ts[51]*ts[37] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

f(y * x * y°-l * x * y * x * y°—-l * x * y°-1 * x * y°-l * x * y 
“1 * x)*ts[89]*ts[37] eq 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * x * y°-1l * x * y 
“1 *« x)«*ts[51]*ts [37]; 

/*xtruex/ 

[51,37] in [1,2]*N; 

/*truex/ 


/*THESE ARE COMPLETEs / 
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/*FOURTH DOUBLE COSET x / 

1,5=2,13 (relation) (DONE) 

for n in IN do if ts[1]*ts[5] eq 

n*ts[80]* ts [25]*ts[48] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


s[l]*xts[5] eq 

((y°-1l * x * y°-l * x * y * x)°2)«ts[80]* ts[25]«ts [48]; 

/*truex/ 

for n in IN do if f((y°—-1l * x * y°—-l * x * y * x)*2)«ts[80]*ts 
[25|*ts [48] eq 

n*ts[26]*ts[36]*ts[102]*ts[59] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey ee yale Xe ya ee ee a ey ee oe ee 

f((y°-l * x * y°—-l * x * y * x)°2)*ts[80]*ts[25]*«ts[48] eq 

Ey Se Se PT ae SD ae SE ST BE AEE CH a ae es ye 
ts [26]* ts [36]*ts[102]*ts [59]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x * y* x * y * xX 
* y * xX * y * x)xts[26]*ts[386]*ts[102]*ts[59] eq 

n*ts[87|*ts[5]*ts [59] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * X * y * xX * y°—l * x * y°—-l * x * y°—lx/ 

fy ee ye ee OD ee a ey ee pe 
ts [26]*ts[36]*ts[102]*ts[59] eq 

f(y * x * y * x * y * x * y°-l * x * y°-l * x * y°—1)«ts[87]«ts 
[5]*x ts [59]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y * x * y°—-l * x * y°-l * x 
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* y°—l1)«ts[87]*ts[5]*ts[59] eq 

n*ts[90]*ts[5]* ts [59] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * X * y * x * y°—l * x * y°—-l * x * y°—lx/ 

f(y * x * y * x * y * x * y°-l * x * y°-l * x * y°—1)«ts[87]«ts 
[5]*ts[59] eq 

f(y * x * y * x * y * x * y°-l * x * y°-l * x * y°—1)«ts[90]«ts 
[5]*x ts [59]; 

/*xtruex/ 

for n in IN do if f(y * x * y * x * y * x * y°—-l * x * y°-l * x 
* y°—1)*xts[90]*ts[5]*ts[59] eq 

n*ts[2]*ts[59] then 

for i in [1..4Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l *« x * y°-l * x * y * x * y°-l * x * y°-l exe y 
*/ 

f(y * x * y * x * y * x * y°-l * x * y°-l * x * y°—1)«ts[90]«ts 
[5]*ts[59] eq 

f(y * x * y°-l * x * y°-l * x * y * x * y°-l * x * y*—l * x * y) 
«ts [2]*« ts [59]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x * y * x * y°-l1 * 
x * y°—-l * x * y)*ts[2]*xts[59] eq 

n*ts[2]*ts[13] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l *« x * y°-l * x * y * x * y°-l * x * y*-l exe y 
«/ 

f(y * x * y°-l * x * y°-l * x * y * x * y°-l * x * y*—l * x * y) 
«ts [2]*ts [59] eq 

f(y * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y*—-l * x * y) 
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4£8[2]*ts: [13]; 
/*truex/ 


1,5=69,18 (relation) (DONE) 

for n in IN do if ts[1]*ts[5] eq 

n*ts[1]*ts[5]*ts[18]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) «/ 

ts[1]*ts[5] eq 

ts[1]*ts[5]* ts [18]* ts [18]; 

/*xtruex/ 

for n in IN do if ts[1]*ts[5] eq 

n*ts[1l]*ts[31]*ts[18]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) */ 

ts[1]*ts[5] eq 

ts[1]*ts[31]*ts[18]*ts [18]; 

/*truex/ 

for n in IN do if ts[1]*ts[5] eq 

n*ts[80]*ts[75]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


s[l]*xts[5] eq 

((y°-l * x * y°-l * x * y * x)°2)«ts[80]*ts[75]* ts [18]; 

/*truex/ 

for n in IN do if f((y°-1l * x * y*-l * x * y * x)*2)«ts[80]*ts 
[75]*ts[18] eq 

n*ts[16]*ts[7]*ts[75]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

SE Oe op eae a ey ee Se ey 

f((y°-l * x * y°-l * x * y * x)°2)*ts[80]*ts[75]*ts[18] eq 

PC #7 SO Ry ae ap a ee Oa oe ee ae oe ee es | 16 
ts[7]*ts[75]*ts [18]; 

/*truex/ 

Pot Aas IN dos ai cise ce Gre Ser ee Se eS ae cae yn se ae, ae) ay ae ae 

* y * x)*xts[16]*ts[7]*ts[75]*ts[18] eq 

n*ts[2]*ts[26]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

jee kyl * xe yl *® ee yy eX ey eR ey ER Re ye ee ye 

POC ye Sy a ee Se OT ee ep ae See we ae ets 16 ihe 
ts[7]*ts[75]*ts[18] eq 

f(x yl eee YH) ee ey ee ey Re ye Ke YY Re ey) * 
ts[2]*ts[26]*ts [18]; 

/*truex/ 

for m in IN’ do. 1f f(x“ yoSl se yA) eR ke ay ee Oe ey 
* X * y * KX * y)*ts[2]*ts[26]*ts[18] eq 

n*ts[2]*ts[76]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fx # y°—-l * x * y°=l* ke ye xe ye Ke Ye KX eR Ye ee ye/ 

f(x * y°-l * x * y°-l* x * y * xX * y * X * Y * X KY * XK * Y+d* 
ts[2]*ts[26]*ts[18] eq 

f(x * y°-l * x * y-l * x * y * xX * y * X * Y * X KY * X * Y)d)* 
ts [2]*ts[76]*ts [18]; 

/*truex/ 

for n in IN do if f(x * y°-l * x * y°-l * x * y* x * y* x *# Y 
* xX * y * x * y)xts[2]*ts[76]*ts[18] eq 

n*ts[67|*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

/ey * xX * y°-l * x * y * x * y°—-l * x * y°-l * x * y°-l ex * y 
“—1x/ 

PC OL te Se ODO ee ee ay a Op a) 
ts[2]*ts[76]*ts[18] eq 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * x * y°-l * x # y 
“—1)«ts [67]* ts [18]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y°-1l * x * y°-1 * 
x * y°—l *« x * y°—1)*ts[67]*ts[18] eq 

n*ts[69|]*ts[18] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x *& y * x * y°-l * x * y°-l * x * y°-l exe y 
“—1x/ 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1l * x * y°-l * x * y 
“—1)«xts[67]*ts[18] eq 

f(y * x * y°-l * x * y * x * y°—-l * x * y°-1 * x * y°-1l * x # y 
“—1)«ts [69]* ts [18]; 

/*truex/ 


1,5,7 belongs to [1,5] {9,11} (DONE) 

for n in IN do if ts[1]*ts[5]*ts[7] eq 

n*ts[1l]*ts[31]*ts[7] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*1d(L) */ 

ts[l]*ts[5]*ts[7] eq 

ts[l]*ts[31]«ts [7]; 

/*truex/ 

for n in IN do if ts[1]*ts[31]*ts[7] eq 

n*ts[110]*ts[59]*ts[41]*ts[7] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PY SE OR yr Ye SET OS a Ey Se De a ey ST 

ts[1]*ts[31]*ts[7] eq 

f(y * x * y * X * y * xX * y * X *& y * xX * y°—-l * x * y°—1)*ts 
[110]* ts [59]* ts [41]* ts [7] 

/*truex/ 

for n in IN. do if f(y * x # y # Kok yoR Xe ye KR eye x Ry 1 
* x * y°—1)*ts[110]*ts[59]*ts[41]*ts [7] eq 

n*ts[40]*ts[70]*ts[83] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*x * y°—l * xx/ 

f(y * x * y * xX * y * xX * y * X * y * xX * y°—-l * x * y°—1)*ts 
[110]*ts[59]*ts[41]*ts[7] eq 

f(x * y°—-1 * x)*ts[40]*«ts[70]* ts [83]; 

/*truex/ 

for n in IN do if f(x * y°—1l * x)*xts[40]*«ts[70]* ts [83] eq 

n*ts[3]*ts[1ll]*ts[41]*ts[110] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—-l * x * y°-l * x * y * x * y°-l * x * y°-l * x * y * x 
* y°—lx/ 

f(x * y°-l * x)*ts[40]*ts[70]*«ts [83] eq 

f(x * y°-l * x * y°-l * x * y * x * y°-l * x * y°-l * x *¥ y * x 
* y°—l1)«ts[3]*ts[11]*ts[41]*ts[110]; 

/* true x / 

for n in IN do if f(x * y°-1 * x * y°-1l * x * y * x * y°-l * x * 
y°-l * x * y * x * y°—1)*ts[3]*ts[11]*ts[41]*ts[110] eq 

n*ts[92|*ts[47]*ts[101]*ts[71]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


962 


/ey°—-l * x * y°-l * x * y * x * y°—l * x/ 

f(x * y°-l * x * y°-l * x * y * x * y°-l * x * y°-l * x * y * x 
* y°—1)*«ts[3]*ts[11]*ts[41]*ts[110] eq 

f(y°-l * x * y°-l * x * y * x * y°-l * x)«ts[92]* ts [47]*«ts[101]x 
ts[71]*«ts [11]; 

/*truex/ 

for n in IN do if f(y*-1l * x * y*—-l * x * y * x * y°—l * x)*ts 
[92]*ts[47]*ts[101]*ts[71]*ts[11] eq 

n*ts[92]*ts[28]*ts[63]*ts[71]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-l * x * y°-l * x * y * x * y°—l * xx/ 

f(y°-l * x * y°-l * x * y * x * y°—l * x)«ts[92]* ts [47]* ts[101]* 
ts[71]*ts[11] eq 

f(y°-l * x * y°-l * x * y * x * y°—l *« x)«ts[92]* ts [28]« ts [63]x 
ts.( 71) ets [14]; 

/*truex/ 

for n in IN do if f(y*—-1l * x * y*—-l * x * y * x * y°—l * x)*ts 
[92]* ts [28]*ts[63]*ts[71]*ts[11] eq 

n*ts[90]* ts [29]« ts [46]*ts[63]*ts[71]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fax # ye xe Hl & x ey Hl eek ek ype Ke pe KX eye) 

f(y°-l * x * y°-l * x * y * x * y°—l *« x)«ts[92]* ts [28]« ts [63]x 
ts[71l]*ts[11] eq 

f(x * y * x * y°=l *« x * y°=1 * x * y * x * y » x * y)ets [90]¥ts 
[29|« ts [46]*ts[63]*ts[71]*ts [11]; 

/*truex/ 

for n in IN do if f(x * y * x * y°-l * x * y°-l * x * y* x *# y 
* x * y)*xts[90]*ts[29]*ts [46]* ts [63]*ts[71]*ts[11] eq 

n*ts[24]*ts[59]*ts[95]*ts[71]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

fsx e yoHl # Xk & ye wR Hoye Re HL & xe Hl eK eH ye) 

f(x * y * x * y°—-l * x * y°-l * x * y * x * y * x * y)xts [90]*ts 
[29] «ts [46]*ts[63]*ts[71]*ts[11] eq 

f(x * y°-l * x * y * x * y * x * y°—-l * x * y°-l * x * y)*ts 
[24]*ts[59]*ts[95]*ts[71]*ts [11]; 

/*truex/ 

for a ar IN ds 12 a(n ey). ae Se. ey ae Se oe ee Se ae ey 
“1 *« x * y)*ts[24]*ts[59]*ts[95]*ts[71]*ts[11] eq 

n*ts[24]*ts[13]*«ts[95]*ts[71]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

jee yl exe y exe ye we yl) * ee YH) ex & ye] 

f(x * y°-l * x * y * x * y * x * y°—-l * x * y°-l * x * y)*ts 
[24]*ts[59]*ts[95]*ts[71]*ts[11] eq 

f(x * y°-l * x * y * x * y * x * y°—-l * x * y°-l * x * y)*ts 
[24]*«ts[13]*ts[95]*ts[71]*ts [11]; 

/*xtruex/ 

for n in IN do if f(x * y°-l * x * y * x * y * x * y°-l * x * y 
“-1 * x * y)xts[24]*ts[13]*ts[95]*ts[71l]*ts[11] eq 

nets [102]*ts[84]*ts[71l]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * X * y * X * y * x * y°—l * x & y°—lx/ 

f(x * y°-l * x * y * x * y * x * y°—-l * x * y°-l * x * y)*ts 
[24]*ts[13]*ts[95]*ts[71]*ts[11] eq 

f(y, ae ye OR SE ae OP oe Ss Lets [02] ats 
[84]*xts[71]*ts[11]; 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y * x * y * x * y°-l * x 
* y°—1)*ts[102]*ts[84]*ts[71]*ts[11] eq 

n*ts[28]*ts[100]*ts[81]*ts[71]*ts[11] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°-l * x * y°-l * x * y * xX * y * x & yH/ 

f(y°-l * x * y * xX * y * xX * y * x * y°—l * x * y*—1)*ts[102]*ts 
[84]*ts[71]*ts[11] eq 

f(x * y°-l * x * y°-l * x * y°-l * x * y * X * y * x * y)*ts 
[28]*«ts[100]*ts[81]*ts[71]*ts [11]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y°-1 *« x * y°-l * x * y * x * 
y * x * y)*ts[28]*ts[100]*ts[81]*ts[71]*ts[11] eq 

n*ts[5])*ts[17]*ts[31]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°—-1 * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°—lx/ 

f(x * y°-l * x * y°-l * x * y°-l * x * y * xX * y * x * y)*ts 
[28]*ts[100]*ts[81]*ts[71l]*ts[11] eq 

f(y°-l * x * y°-l * x * y°-1l *« x * y°-l * x * y * x * y°—l)#ts 
[5|*te(17]*ts [31|*ts [11]; 

/*xtruex/ 

for n in IN do if f(y°-l * x * y°-1l * x * y°-l * x * y°-l * x * 
y * x * y°—l1)*ts[5]*ts[17]*ts[31]*ts[11] eq 

n*ts[31]*ts[17]*ts[31]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y°-l * x * y°-l *& x * y * x * y°—lx/ 

f(y°-l * x * y°-l * x * y°-1l *« x * y°-l * x * y * x * y*—l)*ts 
[5]*ts[17]*ts[31]*ts[11] eq 

f(y°-l * x * y°-l * x * y°-1l * x * y°-l * x * y * x * y°—l)*ts 
[Sb ete: [7 ets [3 lle te| Pa|3 

/*truex/ 

for n in IN do if f(y°—-l * x * y°-1l * x * y°-l * x * y°-l * x * 
y * x * y°—l1)xts[31]*ts[17]*«ts[31l]*ts[11] eq 
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n*ts[47|*ts[79]*«ts[17]*ts[31]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * x *& y°—l * x * y°—-l * x * y°-1l * x * y°—-1x/ 

f(y°-1l * x * y°-l * x * y°-1l * x * y°-l * x * y * x * y°—l)*ts 
[31]*xts[17]*ts[31]*ts[11] eq 

f(y * x * y * x * y°-l * x * y°—l * x * y°-1l * x * y°—1)*ts[47]* 
ts[79]*«ts[17]*ts[31]*« ts [11]; 

/*x true x/ 

for n in IN do if f(y * x * y * x * y°-l * x * y°-1l * x * y*-1 * 
x * y°—1)«ts[47]*ts[79]*ts[17]*ts[31]*ts[11] eq 

n*ts[83]*ts[39]*ts[31]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey xX ey * Roy eR Hey] ewe eye) 

f(y * x * y * x * y°—-l * x * y°—l * x * y°-1l * x * y*°—1)*ts[47]* 
ts[79]*ts[17]*ts[31]*ts[11] eq 

f(y oe Xo eoy ek ey ew ey AK) es wey) ets (83) ets [39] ets [31] «ts 
[11]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y * x * y°-l * x * y)*ts 
[83]*xts[39]*ts[31]*xts[11] eq 

n*ts[83]*ts[99]*ts[31]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

f(y * x * y * x * y * x * y°-l * x *« y)«ts[83]*ts[39]«ts[31]*ts 
[11] eq 

f(y * x * y * x * y * x * y°-l * x * y)«ts[83]*ts [99]«ts[31l]*ts 
[11]; 

/*truex/ 

for m in. IN do: if f(y *%-x. * y oxo ke y wom ey Hl te & e-y) ets 
[83]*«ts[99]*xts[31]*ts[11] eq 
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n*ts[49]* ts [88]*« ts [82]*ts[31]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y * x * y°—-l * x * y°-l * x * yo-l exe y 
“-1l *« x * yx/ 

f(y * x * y * x * y * x * y°-l * x * y)«ts[83]*ts [99]«ts[31]«ts 
[11] eq 

f(y * x * y°-l * x * y * x * y°-l * x * y°-1 * x * y°-l * x # y 
“1 x x * y)«ts[49]*ts[88]* ts [82]* ts [31]*ts [11]; 

/*xtruex/ 

for n in IN do if f(y * x * y°-l * x * y * x * y°-1l * x * y°-1 * 
x * y°—l * x * y°-l * x * y)«xts[49]* ts [88]* ts [82]* ts [31]*ts 
[11] eq 

n*ts[25]*ts[82]*ts[31]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fax © y°—l * & © y * x ey HL kK ey eK ey & Kel 

f(y * xe y°—l ee ey ee Ke yo—l ex e yl Ke yl & x ey 
“1 *« x * y)*ts[49]*ts[88]*ts[82]*ts[31]*ts[11] eq 

Po # ysl & ke ye RK ey HL * KR Ry * Xe Pow XK) ets [25] ets 
[82]* ts [31]*ts [11] 

/*truex/ 

for n in IN do if f(x * y°-l * x * y * x * y°-l * x * y* x # Yy 
* x)*«ts[25]*ts[82]*ts[31]*ts[11] eq 

n*ts[66]* ts [92]* ts [85]*ts[31]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey * xe y°-l * x * y # x * y * Xe y * Ke y * Ke y°—-l & x # 
y/ 

f (08 yl ee ey ae aD ae ey ee ey Se eS [25] ets 
[82]*ts[31l]*ts[11] eq 


Eye oe 1 ee OK OS Ey ee ey oe a HD ee 
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y)*ts [66]* ts [92]*ts[85]*ts[31]*ts [11]; 

/*xtruex/ 

for n in IN do if f(y * x * y-l* x * y* x * y* xX *¥ y* xX * Y 
* x * y°—-l * x * y)xts[66]*ts[92]*ts[85]*ts[31]*ts[11] eq 

n*ts[103]*ts[7]*ts[23]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey Hl ex ey ee xe ay a ee oe ep ee pee 

f(y exe yl eee yO Ye ee ae ep ee ee ORD eK 
y)*ts[66]* ts [92]*ts[85]*ts[31]*ts[11] eq 

f(y°-l * x * y * x * y°-l * x * y * x * y * x * y)*ts[103]*ts 
[7] *te(23)]*ts.[11]3 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y°-l* x * y* x * y* xX 
* y)*ts[103]*«ts[7]*ts[23]*ts[11] eq 

n*ts[62|*ts[41]*ts[7]*ts[23]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

{Ay 8 eR YR Rp HL ek Rp eee PP Re re, 

f(y°-l * x * y * x * y°-l * x * y * x * y * x * y)*ts[103]x*ts 
[7]*ts[23]*ts[11] eq 

f(y ee oe ye ee SL eke ey ROR ey & x) ets [62/4 ts: [41] % ts [7] 
ts [23]*ts [11]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y°-l * x * y * x * y * x)*ts 
[62]*«ts[41]*ts[7]*ts[23]*ts[11] eq 

n*ts[37|*ts[83]*« ts [23]*ts[11] then 

for i in [l..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * y°—-l * x * y°—1*/ 

f(y ek yok ke CO K—LL eS RY eR RR e Kets [62] ets [41 |e ts [7] * 
ts[23]*ts[11] eq 
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f(y°-l * x * y * x * y°-l * x * y°—1)«ts[37]*« ts [83]* ts [23] ts 
[11]; 

/* true x / 

for n in IN do if f(y°-l *« x * y * x * y°-l * x * y°—1)*ts([37]* 
ts[83]*ts[23]*ts[11] eq 

nets [110]*ts[23]*ts [11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey 2 ey eR ey eR HK] ee ey) eee ye Re ye 

f(y°-l * x * y * x * y°-l * x * y°—1)«ts[37]* ts [83]* ts [23]* ts 
[11] eq 

f(y * x * y * x * y * x * y°-l * x * y°-l * x * y * x * y)*ts 
[110]*ts[23]*ts [11]; 

/*truex/ 

for n in IN do if f(y°-l *« x * y * x * y°-l * x * y*—1)*ts[37]* 
ts[83]*ts[23]*ts[11] eq 

nts [62]*ts[41]* ts [23]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y * x * y°—-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x 
* y°—-l * x * yx/ 

f(y°-l * x * y * x * y°-l * x * y°—1)«ts[37]*« ts [83]* ts [23]* ts 
[11] eq 

f(x * y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x 
* y°—l *« x * y)*ts[62]*ts[41]* ts [23]*ts [11]; 

/*truex/ 

for n in IN do if f(y°-l *« x * y * x * y°-l * x * y*°—1l)*ts[37]* 
ts[83]*ts[23]*ts[11] eq 

n*ts[62]*ts[41]*ts[73]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/ex * y * x * y°—-l * x * y°—-l * x * y°-l * x * y°-l * x * y * x 
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* y—-l * x * yx/ 

f(y°-l * x * y * x * y°-l * x * y°—1)«ts[37]*« ts [83]* ts [23]* ts 
[11] eq 

f(x * y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y * x 
* y°—l « x x y)*ts[62]*ts[41]*ts[73]*ts [11]; 

/*x true x / 

for n in IN do if f(y°-l *« x * y * x * y°-l * x * y°—1)*ts([37]* 
ts[83]*ts[23]*ts[11] eq 

n*ts[27]*ts[10]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—-l * x * y * x * y°—l *« x * y*-l1 * xx/ 

f(y°-l * x * y * x * y°-l * x * y°—1)«ts[37]*« ts [83]* ts [23]* ts 
[11] eq 

f(x * y * x * y°-l * x * y * x x y°-l * x * y°-l * x)«ts[27]«ts 
[BOs sf les] 

/*truex/ 

for nin IN do if f(x eye x ey °—) & Re yp eK ee YH ee Key 
“1 * x)x*xts[27]*ts[10]*«ts[11] eq 

n*ts[27|*ts[36]*ts[11] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ex * y * x * y°—-l * x * y * xX * y°—-l * x * y*-1 * xx/ 

f(x * y * x * y°-l * x * y * x x y°-l * x * y°-l * x)«ts[27]«ts 
[10]*ts[11] eq 

f(x * y * x * y°-l * x * y * x x y°-l * x * y°-l * x)«ts[27]«ts 
[36]*x ts [11]; 

/*truex/ 


for mn in IN do. 1f f(x * ye xe y°—l & Xe poe xk ee yo—1 & x ey 
“1 x x)xts[27]*ts[36]*ts[11] eq 
n*xts[9]*ts[11] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°-1 * x * y°-l * x * y°-l * x * y°-l * x * y * x * y°—lx/ 

£(x *°y * Se yal ee ey a xk eye ee y= 1 & x) ete [27] ets 
[36]*ts[11] eq 

f(y°-l * x * y°-l * x * y°-1l *« x * y°-l * x * y * x * y*—l)*ts 


[Ole te. [TL]: 
/*truex/ 
[9,11] in [1,5]°N; 
/*truex/ 


1,5,16 belongs to [1,5] {4,20} (done) 

for n in IN do if ts[1]*ts[5]*ts[16] eq 

n*ts[1]*ts[31]*ts[16] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

ts[1]*ts[5]*ts[16] eq 

ts[1]*ts[31]*ts [16]; 

/*truex/ 


for n in IN do if ts[1]*ts[31]*ts[16] eq 
n*ts[61]*ts[81]*ts[103]*ts[16] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 

fee OH) RE OO eye Ry oe Ace 

ts[1]*ts[31]*ts[16] eq 

fey 1 Oe PR SEO a eS we a Op Ee ts 61 ets Bi lst 
[103]*« ts [16]; 

/*xtruex/ 

for nin: IN doen’ fGee goal ee Ee ee Ey ee 
Jets [61]* ts [81]*ts[103]*ts[16] eq 

n*ts[89|*ts[18]*ts[7] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * xX * y°-l * x * y°—1x/ 

PGe ee yoal & ey OO ye oe eR Ke Oy ee me ets [CT] ats (81) ats 
[103]*ts[16] eq 

f(y * x * y°-l * x * y*—1)*ts[89]*ts[18]* ts [7]; 

/*truex/ 

for n in IN do if f(y * x * y°—l * x * y*—1)*ts[89]*ts[18]*ts [7] 
eq 

n*ts[41]*ts[74]* ts [26]*ts[49] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°—l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
eye 

f(y * x * y°-l * x * y*—1)*ts[89]*ts[18]*ts[7] eq 

f(x * y°—-l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
* y)*ts[41]*ts[74]* ts [26]*« ts [49]; 

/*xtruex/ 

for n in IN do if f(x * y°-1 * x * y°-1 *« x * y°-l * x * y * x * 
y * x * y°—l *« x * y)*ts[41]*ts[74]*ts[26]*ts[49] eq 

n*ts[60]* ts [34]*ts [49] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fe EO Sy ORE Se a ae Se eT ae Se ay eee 

f(x * y°-l * x * y°-l * x * y°-l * x * y * xX * y * x * y°-l * x 
* y)*xts[41]*ts[74]* ts [26]*ts [49] eq 

ESE Rs SE ey eS yo ST <2 See cy ae ee OOS 
ts[34]«ts [49]; 

/*truex/ 

Tom! aan UN dios Es SE (3k Op ae BE Ber te EE BR ca Ae, Bee ae oe 
* y * x)*xts[60]*ts[34]*ts [49] eq 

n*ts[4]* ts [56]*ts[85]*ts [20] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
fey 0 yO SL ee ee ae ey a ee ey a ee a eye 
# oy ef 
£ (8 Oy OF Oey ae a a Ge he oe al ee Re ye Xe | 60] 
ts [34]*ts [49] eq 
f(y * xe yale ee ye xk & pK) ek ep Hl kh yp KR ey ee x 
* y)*ts[4]* ts [56]*ts[85]* ts [20]; 
/* true x / 
for n in IN do if f(y * x * y°-l * x * y * x * y°-l * x * y*-1 * 
x * y * xX * y * x * y)*xts[4]*ts[56]*ts[85]*ts[20] eq 
n*ts[4]* ts [85]*ts[85]*ts[20] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
fey ex ey HL eee ye ey Hl & x ey ek ey ee ery eK 
ear a 
f(y * x * y°-l * x * y * x * y°-l * x * y-l * x * y * xX * yY * X 
* y)*ts[4]* ts [56]*ts[85]*ts [20] eq 
f(y * x * y°-l * x * y * x * y°-l * x * y°-l * x * y * X * YY * xX 
* y)*xts[4]* ts [85]*ts[85]* ts [20]; 
/*truex/ 
f(y * x * y°-l * x * y * x * y°-l * x * y°o-l * x * y * X * yY * X 
*« y)*ts[4]* ts [56]*ts[85]*ts [20] eq 
f(y © 8 yl ee Roe oe ke HL ee me eH ek Ke ee KO Ye 
* y)«*xts[4]* ts [20]; 
/*truex/ 
[4,20] in [1,5]°N; 
/* true x / 


1,5,5 


1,5,3 belongs to [1,2] {60,78} (done) 
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for n in IN do if ts[1]*ts[5]*ts[3] eq 

n*ts[1l]*ts[31]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*Id(L) */ 

ts[l]*ts[5]*ts[3] eq 

t8 (Le te 3) ede [3] > 3 

/*truex/ 

for n in IN do if ts[1]*ts[31]*«ts[3] eq 

n*ts[61]*ts[81]*ts[103]*ts[3] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fe CHL SE yO es ye ee oy oe Ace 

ts[1]*ts[31]*ts[3] eq 

EU SAR OE Ee SEO a Se SE oe a a Sets | 6 sets Ba sets 
[103] ¥ te)/.3:[2 

/*truex/ 

for nin IN doe: 1 EGE e GOS) ae ep Ee ey ee 
Jets [61]* ts [81]*ts[103]* ts [3] eq 

n*ts[100]*ts[97]*ts[80] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey ee PE e ye ee a) ey Sl ee ey oe 

(Se ESL Se VE Ye ee ore, SIS Ts | OD aats ea lect 
[103]*ts[3] eq 

f(y * x * y * x * y * x * y°-1l * x * y°-l * x * y * x)xts[100]* 
ts[97]*«ts [80]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y * x * y°—-l * x * y°-l * x 
* y * x)«xts[100]*«ts[97]* ts [80] eq 

n*ts[76]*ts[18]*ts[50]*ts[40] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
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end for; end if; end for; 

/*ey°-1 * x * y°-l * x * y * x * y°-l * x * y°-l * x * y°—1*/ 

f(y ee ay oe ee a Ry ea ey 1 ee oy oe) e100] 
ts[97]*ts[80] eq 

f(y°-l * x * y°-l * x * y * x * y°—l * x * y°-1l * x * y*°—1)x*ts 
[76|*« ts [18]*« ts [50]* ts [40]; 

/*truex/ 

for n in IN do if f(y*-l * x * y°-l * x * y * x * y°-l * x * y 
“1 *« x * y°—1)«ts[76]*ts[18]*ts[50]*ts [40] eq 

n*ts[101]*ts[10]*ts[19]*ts[99]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-l1 * x * y°-l * x * y°-l * x * y * x * y°-l * x * y *& xx/ 

f(y°-l * x * y°-l * x * y * x * y°—l * x * y°-1l * x * y*°—1)*ts 
[76]*ts[18]*ts[50]* ts [40] eq 

f(y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * x)*ts 
[101]*ts[10]* ts[19]*ts[99]*ts [78]; 

/* true x / 

for n in IN do if f(y*—-l * x * y°-l * x * y°-l* x * y* x * y 
“1 * x * y * x)*ts[101]*ts[10]*«ts[19]*ts[99]*ts[78] eq 

n*ts[63]*ts[10]*ts[19]*ts[99]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * xx/ 

f(y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * x)*ts 
[101]*ts[10]*ts[19]*ts[99]*ts [78] eq 

f(y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * x)*ts 
[63]*«ts[10]*ts[19]*ts[99]*ts [78]; 

/*truex/ 

for n in IN do if f(y*-1l * x * y°-l * x * y°-l* x * y* x*y 
“1 *« x * y * x)xts[63]*ts[10]*ts[19]* ts [99]*ts[78] eq 

n*ts[42]*ts[17]*ts[10]*ts[19]*ts[99]*ts[78] then 
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for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ex * y°-l * x * y * x * y°—-l * x * y°-l * x * y * x * y°-l * x 
*/ 

f(y°-l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y * x)*ts 
[63]* ts [10]*ts[19]*ts[99]*ts[78] eq 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y * x * y°—l * x) 
«ts [42]*ts[17]*ts[10]*« ts [19]* ts [99]*ts [78]; 

/*truex/ 

for n in IN do if f(x * y°-1 * x * y * x * y°-l * x * y°-l * x * 
y * x * y°—l * x)*xts[42]*ts[17]*ts[10]*ts[19]*ts [99]*ts[78] 
eq 

n*ts[38]* ts [69]*ts[19]*ts[99]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey°-l * x * y * x * y°—l * x * y°-l * x * y°-l * x * y°-l * x * 
A oe Se Syke 

f(x * y°-l * x * y * x * y°-l * x * y°-l * x * y * x * y°—l * x) 
«ts [42]*«ts[17]*ts[10]*ts[19]*ts[99]*ts[78] eq 

f(y°-l * x * y * x * y°-l * x * y°-l * x * y°-l * x *« y°-l * x «* 
y * x * y)*ts[38]*« ts [69]*ts[19]*ts[99]*ts [78]; 

/*xtruex/ 

for n in IN do if f(y°-l * x * y * x * y°-1l * x * y°-l * x * y 
“1 * x * y°-l * x * y * x * y)«ts[38]* ts [69]*« ts[19]* ts [99]* 
ts [78] eq 

n*ts[47|*ts[51]* ts [34]*ts[19]*ts[99|*ts [78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y * xX * y * xX * y°—l *& x & y°—lx/ 

f(y°-l * x * y * x * y°-l * x * y°—l * x * y°-l * x * y°-l * x 
y * x * y)xts[38]* ts [69]*ts[19]*ts[99]*ts[78] eq 

f(y * x * y * x * y * x * y°-l * x *« y*°—l1)«ts[47]* ts [51]* ts [34]x 
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ts[19]*ts[99]*ts [78]; 

/*truex/ 

for n in IN do if f(y * x * y * x * y * x * y°-l * x * y°—1)*ts 
[47|*« ts [51]*ts[34]*ts[19]*ts[99]*ts[78] eq 

nxts[78]*ts[102]* ts [44]*ts[99]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

(see yoHl & ee ye xe ey HK) & Ry eK ee eK eye ee 

f(y * x * y * x * y * x * y°—-l * x * y°—1)*ts[47]* ts [51]* ts [34] x 
ts[19]*ts[99]*ts[78] eq 

f(x * y°-l * x * y * x * y°-l * x * y * xX * y * x * y * x)ets 
[78]* ts [102]*ts[44]*« ts [99]*ts [78]; 

/*truex/ 

for n in IN do if f(x * y°*-l * x * y * x * y°-l * x * y* x *# Yy 
* x * y *« x)*xts[78]*ts[102]*ts[44]*ts[99]*ts [78] eq 

n*ts[78]*ts[102]*ts[20]*ts[99]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fee EO ee Ey I aT. He cy ae ye ee ee 

P(e eye] eke ae ye ee eS, ee oe Ke oe ey ee eS 
[78]* ts [102]*ts[44]*ts[99]*ts[78] eq 

£0 Ry SL, see eR ey a eK Op ee ey a Re 
[78]*« ts [102]*ts[20]* ts[99]*ts [78]; 

/*x true x/ 

for n in IN do if f(x * y°-l * x * y * x * y°-l * x * y* x # Y 
* x * y * x)*xts[78]*ts[102]*ts[20]*ts[99]*ts [78] eq 

n*ts[44]*ts[13]*«ts[84]*ts[21]*ts[99|*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * y°—l * x * y°-l * x * y°—1*/ 

f(x * y°-l * x * y * x * y°-l * x * y * xX *¥ Y * X * Y * x)+)*etS 


[78]*« ts [102]*ts[20]*ts[99|*ts [78] eq 
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f(y°-l * x * y * x * y°-l * x * y°-l *« x * y°—1)*ts [44]«ts[13]x 
ts[84]*«ts[21]*ts[99]*« ts [78]; 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y°-1l * x * y°-l * x * y 
“_1)*ts[44]« ts [13]* ts [84]*ts[21]*ts[99]*ts[78] eq 

n*ts[106]* ts [98]* ts [103]*ts[30]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*(y°-1 * x) *5x«/ 

f(y°-l * x * y * x * y°-l * x * y°-l *« x * y°—1)*ts [44]«ts[13]* 
ts[84]*ts[21]*ts[99]*ts[78] eq 

f((y°—-1 * x)*5)*ts[106]* ts [98]* ts [103]* ts [30]* ts [78]; 

/*xtruex/ 

for n in IN do if f((y*—1 * x)*5)*ts[106]* ts [98]* ts [103]* ts [30]x 
ts [78] eq 

n*ts[97|*ts[19]*« ts [98]*ts[103]*ts[30]*ts [78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey * X * y°-l *« x * y°-l * x * y°-l * x * y°-l * x * ye x KY 
“1x / 

f((y°-1 * x)*5)*ts[106]* ts [98]* ts [103]*ts[30]* ts [78] eq 

f(y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * ye x # y 
“—1)«ts [97]* ts [19]*ts[98]*ts[103]* ts [30]* ts [78]; 

/*truex/ 

for n in IN do if f(y * x * y°-1 * x * y°-1l * x * y°-l * x * y 
“-l * x * y * x * y°—1)*ts[97]*ts[19]* ts [98]*« ts [103]* ts [30]x 
ts [78] eq 

n*ts[102]* ts [108]* ts[103]*«ts[30]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

(ey 8 OR HL I OY ER EOE OO Re Cy a ey ek 


y*—1«/ 
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f(y * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * ye x # y 
“—1)«xts[97]*ts[19]*ts[98]*ts[103]* ts [30]*ts[78] eq 
fp Se ay Ye a a a OSD ae 
y°—1)*ts[102]*ts[108]* ts [103]* ts[30]*ts [78]; 
/*xtruex/ 
for nin IN do ii ity <* mel Hl eA eR OR Se oe ey 
* x *& y°—l * x * y°—1)*ts[102]* ts [108]*ts[103]* ts [30]*ts [78] 
eq 
n*ts[102]*ts[108]*ts[110]*ts[17]*ts[78] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
fey ESO SO KT OR Oe ae ee a ay ey se eg ae 
yal 
hye Soe 1 eR ey OR ee Oe OP ek ey ee Ry SL ee 
y°—1)*ts[102]*ts[108]* ts [103]*ts[30]*ts[78] eq 
fy ae ey Oe a a ee SL oe ee 
y°—1)*ts[102]*ts[108]*ts[110]*ts[17]*ts [78]; 
/* true x / 
for nine IN dosnt hy ee se yD SE RE Se, ae ee Sy ay 
* x *& y°—l * x * y°—1)*ts[102]*ts[108]*ts[110]*ts[17]*ts [78] 
eq 
n*ts[22|*ts[30]* ts [106]*ts[79]*ts[17]*ts [78] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
/ey°-1 * x * y°-l * x * y * x * y°—1x/ 
f(y ee aya) ee a OK ey ae Se ye ke ey ee ae OS) eo 
y°—1)*ts[102]*ts[108]*ts[110]*ts[17]*ts[78] eq 
f(y°-l * x * y°-l * x * y * x * y°—1)«ts[22]«xts[30]* ts [106]* ts 
[79|*xts[17]*«ts[78]; 
/*truex/ 
for n in IN do if f(y*-1 * x * y*-l * x * y * x * y°—1)*ts[22]x 
ts [30]*ts[106]*ts[79]*ts[17]*ts[78] eq 
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nxts[58]*ts[15]* ts [44]*ts[39]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y°-l * x * y * x * y°-l * x * y°-l * x * 
y*/ 

f(y°-l * x * y°-l * x * y * x * y°—1)«ts[22]«ts[30]* ts [106]* ts 
[79]*ts[17]*ts[78] eq 

f(y°-1l * x * y°-l * x * y°-1l * x * y * x * y°-l * x * y°-l * x * 
y)*xts[58]*ts[15]*ts[44]*ts[39]*ts [78]; 

/*truex/ 

for n in IN do if f(y*-l * x * y°-l * x * y°-l* x * y* x *y 
“1 * x * y°-1l *« x * y)*ts[58]*ts[15]*ts [44]*ts[39]*ts[78] eq 

n*ts[22]*ts[99]* ts [21]*ts[20]*ts[39|]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y * x * y°—lx/ 

f(y°-1l * x * y°-l * x * y°-l * x * y * x * y°-l * x * y°-l * x * 
y)*xts[58]*xts[15]*ts [44]*ts[39]*ts[78] eq 

f(y°-l * x * y°-l * x * y * x * y°—1)«ts[22]«ts[99]*ts[21]* ts 
[20|]* ts [39]«ts [78]; 

/*truex/ 

for n in IN do if f(y*-1 * x * y*-l * x * y * x * y°—1)*ts[22]x 
ts[99]*ts[21]*ts[20]*ts[39]*ts[78] eq 

n*ts[74]*ts[36]*ts[77]*ts[39]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*(y°-1 * x * y * x)*2x/ 

f(y°-l * x * y°-l * x * y * x * y°—1)*ts[22]*ts[99]*ts[21]*ts 
[20]*ts[39]*ts[78] eq 

f((y°-l * x * y * x)*2)*ts[74]*ts[36]*ts[77]*ts[39]* ts [78]; 

/* true x / 

for n in IN do if f((y*-1 * x * y * x)*2)«ts[74]* ts [36]*«ts[77]x 
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ts[39]*ts[78] eq 
n*ts[74]*ts[10]*ts[77]*ts[39]*ts[78] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 
*(y°-l * x * y * x)*2«/ 
((y°-l * x * y * x)°2)*ts[74]*ts[36|*ts[77]* ts [39]*ts[78] eq 
((y°-l * x * y * x)°2)«ts[74]*ts[10]*ts[77]*ts [39]* ts [78]; 
/*truex/ 
for n in IN do if f((y*—-1l * x * y * x)*2)«ts[74]*ts[10]* ts[77]* 
ts [39]* ts [78] eq 
n*ts[55]*ts[31]*ts[39]*ts[78] then 
for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


/ 
f 
f 


(Ep SOO Pe oe oe ey eR ee OS ee ey ef 

f((y°-1 * x * y * x)°2)*ts[74]*ts[10]*ts[77]*ts [39]* ts [78] eq 

i (yee eye ee Ee ye ee OP Sal ee x ee ets [bbe ts [Sleds 
[39|*« ts [78]; 

/*truex/ 

for, nine IN ido: ait ciCGy * x ey oe eye ye yD te ey 
Jets [55]* ts [381]* ts [39]*ts[78] eq 

n*ts[42]*ts[10]*« ts [64]*ts[39]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey * xX * y°-l *« x * y°-l * x * y * x * y°-l * x * y°-l*e¥ xe y 
“1x / 

Lye oe a ex ey ee ay exe yl ee ee ey ats [5 5 ete (21 )ets 
[39|*ts [78] eq 

f(y * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y°-l * x # y 
“—1)«ts [42]* ts [10]* ts [64]*ts[39]*«ts [78]; 

/*truex/ 

for n in IN do if f(y * x * y°-l * x * y°-l * x * y * x * y°-l1 * 
x * y°—-l *« x * y°—1)«*ts [42]*ts[10]*ts[64]*ts[39]*ts [78] eq 
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n*ts[21]*ts[49]* ts [63]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°—-1 * x * y°-l * x * y°-l * x * y°-l * x * y°-l * x * y & xx/ 

f(y * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y°-l * x # y 
“—1)«ts [42]*ts[10]*ts[64]*ts[39]*ts [78] eq 

f(y°-l * x * y°-l * x * y°-1l * x * y°-1l *« x * y°-l * x * y * x) 
ts[21]*«ts[49]* ts [63]* ts [78]; 

/*truex/ 

for n in IN do if f(y * x * y°-1l * x * y°-l * x * y * x * y°-l1 * 
x * y°-l *« x * y°—1)«*ts [42]* ts [10]*ts[64]*ts[39]* ts [78] eq 

n*ts[72]*ts[49]*« ts [63]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-1 * x * y°—-l * x * y°-l * x * y°-l * x * y°-l * x * y * xx/ 

f(y * x * y°-l * x * y°-l * x * y * x * y°-1l * x * y°-l * x # y 
“—1)«xts [42]*ts[10]*ts[64]*ts[39]*ts[78] eq 

f(y°-l * x * y°-l * x * y°-1 * x * y°-1l * x * y°-l * x * y * x)* 
ts[72]*«ts[49]* ts [63]* ts [78]; 

/*truex/ 

for n in IN do if f(y°—-l * x * y°-l * x * y°-l * x * y°-l * x * 
y°-l * x * y * x)«xts[72]*ts[49]*ts[63]*ts[78] eq 

n*ts[17]*ts[52]*« ts [49]*ts[63]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fopap as See ap aL ee Ke a eS ae 

f(y°-l * x * y°-l * x * y°-1 * x * y°-1l *« x * y°-l * x * y * x)* 
ts[72]*ts[49]*ts[63]*ts[78] eq 

f(y * x * y°-l * x * y * x * y)xts[17]* ts[52]*ts[49]* ts [63]* ts 
[78]; 

/*xtruex/ 

for n in IN do if f(y * x * y°—-l * x * y * x * y)*ts[17]* ts [52]x 
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ts[49]*ts[63]*ts[78] eq 

n*ts[17]*ts[52]*ts[19]*ts[63]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fry # x oe yp Hl ek eye Ke Hy e/ 

f(y * x * y°-l * x * y * x * y)xts[17]*ts[52]* ts [49]* ts [63]* ts 
[78] eq 

f(y * x * y°-l * x * y * x * y)xts[17]*«ts[52]*«ts[19]* ts [63]* ts 
[78]; 

/*truex/ 

for n in IN do if f(y * x * y°—-l * x * y * x * y)*ts[17]* ts [52]x 
ts[19]*ts[63]*ts[78] eq 

n*ts[59|*ts[55]* ts [63]*ts[78] then 

for i in [1..4#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/*ey * x * yx/ 

f(y *« x * y°-l * x * y * x * y)xts[17]*ts[52]*«ts[19]* ts [63]* ts 
[78] eq 

f(y * x * y)*xts[59]*ts[55]*ts [63]* ts [78]; 

/*truex/ 

for n in IN do if f(y * x * y)*ts[59]* ts [55]*ts[63]*ts[78] eq 

n*ts[13]*ts[55]* ts [63]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

fey eT 

f(y *« x * y)x*xts[59]*ts[55]* ts [63]* ts [78] eq 

f(y * x * y)*xts[13]*ts[55]*ts [63]* ts [78]; 

/*truex/ 

for n in IN do if f(y * x * y)*ts[13]* ts [55]*ts[63]*ts[78] eq 

n*ts[51]* ts [63]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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(26 BOD ee OB Rye eee ee ye ae ey 

f(y * x * y)x*xts[13]*ts[55]*ts[63]*ts [78] eq 

£0 ye ee ae Ee a SS ye a ep ee ts ad pets 63 ets 
[78]; 

/*truex/ 

for n in IN do if f(y * x * y)*ts[13]* ts [55]*ts[63]*ts[78] eq 

n*ts[51]*ts[101]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

PR BO SL ee ye eS ye see ye See 

f(y *« x * y)x*xts[13]*ts[55]*ts[63]* ts [78] eq 

£ (30 ey Se Oe Ee ae Se Bee ae Gees (OL acts 1 01% 
ts [78]; 

/*truex/ 

for. mame IN de: 2h fee yo SL ee yo SE a ae Be ay ee 
Jets [51]*ts[101]*ts [78] eq 

n*ts[68]*ts[65]*ts[101]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 

/ey°-l * x * y * x * yo-l * x * y * x * y * x * y—-l* x * y 
“—1x/ 

£30 yO) ee oy ye oe ae oy ee pets [51] ete [LOT] < 
ts [78] eq 

f(y°-l * x * y * x * y°-l * x * y * x * y * x * y°—l * x * y*-1) 
«ts [68]*« ts [65]*ts[101]*ts [78]; 

/*truex/ 

for n in IN do if f(y*-l * x * y * x * y°-l* x * y* x * y* xX 
* y°—l * x * y°—1)*ts[68]* ts [65]*ts[101]*ts[78] eq 

n*ts[31]*ts[91]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/*ex * y°—-l * x * y°-l * x * y * xX * y * xX * y°—-l * x *& yx/ 
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f(y°-l * x * y * x * y°-l * x * y * x * y * x * y°—l * x * y*-1) 
«ts [68]*« ts [65]*ts[101]*ts[78] eq 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-1l * x * y)xts 
[31]*ts[91]*«ts[78]; 

/*truex/ 

for n in IN «do 1f f(x * y°—l x xe y°—l ® x * ye Xe ye KR ey 
“_1 * x * y)«xts[31]*ts[91]*ts[78] eq 

n*ts[5]*ts[91]*ts[78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 
end for; end if; end for; 


/*ex * y°-l * x * y°-l * x * y * xX *¥ yY * XxX 


* 


y°-l *« x * yx/ 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y)xts 
[31]*ts[91]*ts[78] eq 

f(x * y°-l * x * y°-l * x * y * xX * y * xX 
ts[91]*«ts [78]; 

/*truex/ 


* 


y°-l1 *« x * y)*ts[5]* 


for n in IN do if f(x * y°-1 * x * y*-l 
“_1 * x * y)«xts[5]*ts[91]*ts[78] eq 

n*ts[106]*ts [78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 


* 
* 


* y * xX * yp kK KX * Y 


/ey°—-l1 * x * y°-l * x * y°-l * x * y°-l * x * y°—Lx/ 

f(x * y°-l * x * y°-l * x * y * x * y * x * y°-l * x * y)«ts[5]x 
ts[91]*ts[78] eq 

f(y°-l * x * y°—-l * x * y°-l * x * y°-l * x * y*—1)«*ts[106]*ts 
[78]; 

/*truex/ 

for n in IN do if f(y°-l * x * y°-l * x * y°-l * x *« y°-l * x * 
y°—1)*ts[106]*ts[78] eq 

n*ts[60]*ts [78] then 

for i in [1..#Sch] do if g(n) eq h(Sch[i]) then Sch[i]; end if; 


end for; end if; end for; 
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/ey°—-l1 * x * y°-l * x * y°-l * x * y°-l * x * y°—lx/ 

f(y°-l * x * y°—-l * x * y°-l * x * y°-l * x * y*—1)*ts[106]*ts 
[78] eq 

f(y°-l * x * y°—l * x * y°-1l * x * y°-l * x * y*—1)*ts[60]*ts 
[78]; 

/*truex/ 

(eo 7-8) in (12) SN: 

/*truex/ 
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Appendix C 


Magma Isomorphism Type, 
(6:27):(7x3) 


T:=TransitiveGroups (42) ; 
N:=T [87]; 
T [87]; 
/*Permutation group N acting on a set of cardinality 42 
Order = 504 = 2°3 * 3°2 * 7 
CL. 26%. Al) 02.2555 42s Si Be Ae 28 or) Coy. BO AO )b. 
29, 39)(7, 12, 10)(8, 11, 
OG) (135. 86, 23) (145 35, 624) (155 Shy. 19) (16.5 Ba 20) (17, 
So. 22018. 34. 21) 
(1, “Fs, 50 OD, Bs AG) (3, 294 ie AD TOR D9). TI 94 Gy 18: 
Bsyi134 32, 29145 31; 
SO) (1a. 345-25) UlGe B35 26) LTS BGs QOS, 2b5 20387 
38)(39, 40)(41, 42) x/ 
S:=Sym (42) ; 
xMISS ICL 2H. ALIN 2s. 254 49)438,. 27 384, 285. 8h )(os 30, 40)( 65 
DO BON Ts: Ws, TON C8 1 
OF (TS 2 BGs. 23)14 B54 424) (155 Sly IO) 16, Bas QOL E, 
S05 22) CES 50 84. 21 a 
yy:=S!(1, 7, 20, 2, 8, 19)(3, 9, 21, 4, 10, 22)(5, 11, 24, 6, 
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12, 23)(13, 32, 29)(14, 31, 
30)(15, 34, 25)(16, 33, 26)(17, 36, 28)(18, 35, 27)(37, 
38)(39, 40)(41, 42); 
Ni=sub<8 [sax yy S: 
FN; 
/*504x / 
SL:=Subgroups(N) ; 
T:={X‘ subgroup: X in SL}; 
#1. ; 
/*36% / 
TrivCore := {H:H in T| #Core(N,H) eq 1}; 
mdeg := Min ({Index(N,H):H in TrivCore}) ; 
Good := {H:H in TrivCore | Index(N,H) eq mdeg}; 
##Good ; 
fesel 
H:= Rep(Good) ; 
FH; 
/*21*/ 
f2 ,N1,K2:= CosetAction(N,H) ; 
N1; 


/*Permutation group N1 acting on a set of cardinality 24 


Order = 504 = 2°3 * 3°2 *« 7 


(25. 8a Bay Fe FI (Bs PSs -90)(0 se ASS 220s os 18) 01a 
214 19) 
Cis B- A, Be. THs BON (8 = 85 10%. 16x Hide be Os 18s Oi oa: 
18)(F 5. 12,194 155.80, 23) 
* / 
N; 


/*Permutation group N acting on a set of cardinality 42 
Order = 504 = 2°73 * 3°2 * 7 
(ls 26, Aly (2, 725:). A238 2%, Ba) te 287 30) (55, a0, 40).(6, 
29 SOIT M2. LONG? LT: 
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9)(13, 36, 23)(14, 35, 24)(15, 31, 19)(16, 32, 20) (17, 
33 « D2)(18y $4; 91) 
(ie 20 De. Bis WONG, i a Oy, DO ae Ge oe 
93) (135. 325,29) (14,°-31, 
S0)(i5), 34, D5Y (16) 83) 96)17,, BG, BBB 355. 2787; 
38) (39, 40)(41, 42)x/ 


Order (xx) ; 
eae 
CompositionFactors (N) ; 
/*G 
Cyclic (3) 
* 
Cyclic (7) 
* 
Cyclic (3) 
* 
Cyclic (2) 
* 
Cyclic (2) 
* 
Cyclic (2) 
1 
i 
NL:= NormalLattice(N); 
NL; 


/*Normal subgroup lattice 


[10] Order 504 Length 1 Maximal Subgroups: 6 7 8 9 


[ 9] Order 168 Length 1 Maximal Subgroups: 5 
[ 8] Order 168 Length 1 Maximal Subgroups: 4 5 
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7 Order 168 Length 1 Maximal Subgroups: 5 
6 Order 168 Length 1 Maximal Subgroups: 5 


5 Order 56 Length 1 Maximal Subgroups: 3 
4 Order 24 Length 1 Maximal Subgroups: 2 3 


3 Order 8 Length 1 Maximal Subgroups: 1 


2 Order 3 Length 1 Maximal Subgroups: 1 


1 Order 1 Length 1 Maximal Subgroups: 


for i in [1..#NL] do if IsAbelian(NL[i]) then i; end if; end for 


eal 
2 
3 
4 
*/ 
Generators (NL[4]); 
/*{ 
(Le Be. 6h Do dy BYE > Oe 19.8. 10, 11). (18s, Ths. Ito Tae 16, 
18)(19, 21, 24)(20, 22, 
23)(25, 28, 30, 26, 27, 29)(31, 34, 35)(32, 33, 36)(37, 
39, ae 40, 42), 
(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24)(25, 26)(27, 
28)(29, 30)(37, 38)(39, 
40) (41, 42), 
(7, 8)(9, raven , 12)(25, 26)(27, 28)(29, 30)(31, 32) (33, 
34) (35, sey ar 38)(39, 40)(41, 
42), 
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Cs, DiS Ay BCS SOS AONE 5.12 ):( 105. BO) iy 99) 03, 
b4) (37, 38) (39, 40) (41), 42) 


A: 7 5 Bee Ore Ae BY 0 HO, 28: 0G Cie ss, A i TEs 
18) (19% DN 24) OO. OD. 
say Os, D8. 80. OG. OF, O9)(S1,. 84, 35182. Be: 86).(875 
39, 41 (88). 40, 49) 


B:=N!(13, 14)(15, 16)(17, 18)(19, 20)(21, 22)(23, 24)(25, 26) 
(27, 28)(29, 30) (37, 38) (30, 
40) (41, 42); 
C:=N!(7, 8)(9, 10)(11, 12)(25, 26)(27, 28)(29, 30)(31, 32) (33, 
34) (35 eee. 38) (39, 40)(41, 
Dy 


D:=N!(1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(19, 20)(21, 22) (23, 
24)(37, 38)(39, 40)(41, 42); 

NL4:=sub<N|A,B,C,D>; 

NL[4] eq NL4; 

/*truex/ 

Order (NL4); 

/*24x / 

Order (N); 

/*504x / 

504/24; 

fe 2 lef 

q, ff:=quo<N|NL4>; 

T:= Transversal (N,NL4); 

T[2] eq xx; 

/*truex/ 

T[3] eq yy; 

/*xtruex/ 

#1; 
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fe 2 lef 

ff(T[2]) eq q.1; 

/*truex/ 

ff(T[3]) eq q.2; 

/*truex/ 

q; 

/*Permutation group q acting on a set of cardinality 7 

Order = 21 = 3 * 7 
(25°34 BS) (Ay 65. 7) 
(i. 2-4) (3, 55: 6) 

*/ 

q, ff:=quo<N|NL4>; 

T:= Transversal (N, NL4) ; 

q; 

/*Permutation group q acting on a set of cardinality 7 

Order = 21 = 3 * 7 
(240 32 BAe 657) 
(1, 2: 4)(34 By 6) 

IsAbelian (q) ; 

/*falsex/ 

ff (T[2]) eq a-1; 

/*truex/ 

ff£(T[3])eq q.2; 

/*truex/ 

Order (T[2]) ; 

fesey 

Order (T[3]) ; 

/*6x*/ 

FPGroup(q) ; 

/*Finitely presented group on 2 generators 

Relations 


x°3, 


YO8)«5 


y°—-l * x*-1 * y°-l * x * y * x*-1 ,x/ 


for i in [1..6] do for j 


ine ifi329] 


if A°T[2] eq A*°ixB*j*C*k then i,j,k; 


end if; 
fe 2D ey 
for a) a, [1226 


end for; end for; 


do. Lor j) sde-aam [es 


end for; 


2| do 


if A°T[3] eq A*ixB*j*C*k then i,j,k; 


end if; 
/*4 1 1 x/ 
fori - in: it s:6] 


end for; end for; 


do for j,k in [1..2] do 


if B°T[2] eq A*°ixB*j*C*k then i,j,k; 


end if; 
fRB 2 1. ey 
Tere aa [a6] 


end for; end for; 


do for j,k in [1..2] do 


if B°T[3] eq A*°ixB*j*C*k then i,j,k; 


end if; 
RSD 1 ey 
Lor a aa. ,| doabs 


end for; end for; 


do for j,k in [1..2] do 


if C°T[2] eq A*°ixB*j*C*k then i,j,k; 


end if; 
feo V2 #f 
fori in, its36] 


end for; end for; 


do for j,k in 


[1..2] do 


if C°T[3] eq A*ixB*j*C*k then i,j,k; 


end if; 
/*6 1 2*/ 


end for; 


qqq<d,e>:=Group<d,e|d*3,e°3,e°—1*d*—l1xe* 


#aqq ; 
fe 2luy 


end for; 


do for k in [1..2] 


1lxdxexd*—1>; 


do 
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Gea, b;.03d,e>=Group<a.,b,¢,d,e|4°6,b° 26° 2 (45b) Case) (bye) 4d" 3, 


e°3, 
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e°—1lxd*—lxe*—lxdxexd*—1l,a* d=a“4xb°2*xc,a° e=a°4xbxc, b°d=a*3xb*2x*c 


,b° e=a~3xb°2ec, c°d=a~3xb*xc°2,c° e=a°6xbxc°2>; 
#G; 
/*504x / 


/*ISOMORPHISM TYPE OF Q« / 

q; 

S:= Sym. Cr )- 

/* 

Permutation group q acting on a set of cardinality 7 

Order = 21 = 3 * 7 
(22a ad 2. ee) 
Clie 2 Be Oy 8) 

*/ 

pS 51 ( 2-5 ' Bq. 8 tas By OS 

DiS SPOR fg 2s AMS 85 6S 

ql:=sub<S|a,b>; 

nl:=NormalLattice(q1l); 

nl; 


/*Normal subgroup lattice 


3 Order 21 Length 1 Maximal Subgroups: 2 


2 Order 7 Length 1 Maximal Subgroups: 1 


1 Order 1 Length 1 Maximal Subgroups: 

*/ 

nl [2]; 

/*Permutation group acting on a set of cardinality 42 


Order = 7 
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(is. Bef a2 Bis, Dao ta 


*/ 
A= Gh CL 5: 6. 25.85. Oy Ty. Ay) 
ni2e=nl | 2] 3 


T:=Transversal(ql,nl2); 
qq, ff:=quo<q1|nl2>; 
qq; 
/*Permutation group qq acting on a set of cardinality 3 
Order = 3 
(T:,,' B53) 
(1, 3, 2)x/ 
qq.2= qq.1°—-1; 
PRCRS. Si 2) She, By Dey 
/* qq.2 is redundant x/ 
f£(T[2]) eq aq.1; 
/*truex/ 
for i in [1..7] do if A°T[2] eq A*i then i; end if; end for; 
/*4x*/ 
q2<xiy S=Group<xyy |x 7 jy" 34% yar 4 
f ,qq2 ,k:=CosetAction(q2 ,sub<q2|Id(q2)>); 
IsIsomorphic (ql ,qq2) ; 
/*xtrue Mapping from: GrpPerm: ql to GrpPerm: qq2 
Composition of Mapping from: GrpPerm: ql to GrpPC and 
Mapping from: GrpPC to GrpPC and 
Mapping from: GrpPC to GrpPerm: qq2 
*/ 
/*N~ (6:2°2) :( 7x3) */ 
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Appendix D 


Magma Building Progenitor, 
2*!8:(3:Ag) 


S:=Sym(80) ; 
xx:=S!(1, 2, 4, 8, 15, 27, 40, 59, 73, 80)(3, 6, 12, 22, 14, 25, 
1. YA Se 


56) (5; 10, 19, 82, -47, 60,61, 71) 755) 16)¢(7,; 11, 21, 
35, 52) 38. 87, 
20, 9, 17)(18, 31, 46, 63, 42, 53, 23, 33, 49, 66)(26, 
39,585.72). 5b; 
70, 79, 29, 43, 51)(28, 41, 48, 64, 36, 54, 68, 78, 44, 
34)(30, 45, 62, 
TA, 65,69, 76, 505 67; 77) 4 
yy:=S!(1, 3, 7, 14, 26, 37)(2, 5, 11, 19, 33, 50)(4, 9, 18)(6, 
13)(8, 16, 29, 44, 
17330); 20; 344, “Gs “680 72) (195, 235, 28,43, 45; 
49, 67)(21, 36, 
bb, 41, AS: 61)'(225, 87, Bay. BB) 56, 70) (24 31): (32 48; 
65, 75, 78, 
77)(35, 53, 59)(40, 60, 57, 71, 46, 62)(47, 58, 64, 52, 
69, 73)(54, 66, 
76, 63, 74, 80); 
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Ni=sub<s8 (xx, yy >: 


CompositionFactors(N); 


/* G 
Alternating (5) 
x 
Cyclic (2) 
x 
Cyclic (2) 
x 
Cyclic (2) 
x 
Cyclic (2) 
x 
Cyclic (2) 
1 
*/ 
FN; 
/*1920«/ 


N1:=Stabiliser (N,1) ; 
Generators (N1) ; 
/*(2, 78)(3, 18)(4, 71)(5, 30)(6, 26)(7, 23)(8, 46)(9, 67) (10, 
56)(12, 45)(13, 70) (14, 
61)(15, 17)(16, 22)(19, 59)(20, 77)(21, 65)(24, 76)(25, 
53) (28, 62)(29, 72)(31, 
38) (32, 42)(33, 73)(34, 44)(35, 74)(36, 64)(37, 47) (39, 
68)(40, 48)(41, 79) (43, 
58) (49, 63)(50, 54)(51, 55)(52, 80)(60, 69)(66, 75), 
C2. BS 125. 08s. “Toe 2O)8s The 40¢ 4225. Ay BS) (e-s 21-394 804 
19, 78)(6, 34, 26, 35, 7, 
74)(8, 30, 29, 24, 52, 16)(9, 38, 67, 13, 36, 70)(10, 
14, 54, 61, 56, 28)(11, 51, 
49)(12, 17, 47, 73, 69, 58)(15, 71, 48, 60, 20, 79)(18, 


oD 


435 AL (805.8%. -A0) (23; 
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44)(25, 65, 76, 66, 59, 46)(31, 64)(50, 62)(55, 63, 57) 


FPGroup (N) ; 
/xa°ld , 


ba 6.x 

(a * b*°-2 * a)*2 , 
fac# bo2 ear 2) "2 
(b*—1 * a*—1)75 , 
(0) De ga oe BO LY 2: 5 

a°’—l * b°—-1 * a°5 * b * a4 , 

b * a°—2 * b*-1 *« a°3 * b * a * bD°3 * a®—1 ,x/ 


o] 


NNKa , b>:=Group<a,b|a*~10 , 


b*6 , 

(a * b*°-2 * a)*2 , 
(a Bee TD, a PD 

(b*—-1 * a*—1)°5 , 

(a sD 2 ee a oe Ly 2, 

a’—l * b°-1 * a°5 * b * a4 , 

b * a°—2 * b°—-1 * a°3 * b * a * bD°3 * a*—l >; 


HNN; 
/*1920*/ 


word:= function (A) 
Sch:=SchreierSystem (NN, sub<NN| Id (NN) >); 
for i in [2..4#NN] do 

=o (N Ved) aa Pe Seb a [is 


for j in [1..#Sch[i]] do 

if Eltseq(Sch[i])[j] eq 1 then P[j]:=xx; end if; 

if Eltseq(Sch[i])[j] eq —l then P[j]:=xx*—1; end if; 
if Eltseq(Sch[i])[j] eq 2 then P[j]:=yy; end if; 

if Eltseq(Sch[i])[j] eq —2 then P[j]:=yy*—1; end if; 


end for; 
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PP:=Id(N).; 
for k in [1..#P] do 
PP:=PP*P[k]; end for; 
if A eq PP then B:=Sch[i]; end if; 
end for; 
return B; 
end function; 
A:=N!(2, 78)(3, 18)(4, 71)(5, 30)(6, 26)(7, 23)(8, 46)(9, 67) 
(10, 56)(12, 45)(13, 70)(14, 
61)(15, 17)(16, 22)(19, 59)(20, 77)(21, 65)(24, 76)(25, 
53)(28, 62)(29, 72) (31, 
38) (32, 42)(33, 73)(34, 44)(35, 74)(36, 64)(37, 47)(39, 
68) (40, 48)(41, 79) (43, 
58)(49, 63)(50, 54)(51, 55)(52, 80)(60, 69)( 
B:=N!(2, 53, 72, 68, 75, 22)(3, 77, 45, 42, 4, 33)(5 
80, 19, 78)(6, 34, 26, 35, 7, 
74)(8, 30, 29, 24, 52, 16)(9, 38, 67, 13, 36, 70)(10, 
14, 54, 61, 56, 28)(11, 51, 
49)(12, 17, 47, 73, 69, 58)(15, 71, 48, 60, 20, 79)(18, 
43, 41, 32, 37, 40)(23, 

44) (25, 65, 76, 66, 59, 46)(31, 64)(50, 62)(55, 63, 57); 
word (A) ; 
/*b * a°—2 * bx/ 
word (B) ; 
/xb°-1 * a°—2 *% bx a°—1l * b°—1«/ 
G<x ,y, t >:=Group<x,y,t|x°10 


’ 


o] 
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yx x°—2 * y°—-l * x*3 * y * x * y°3 * x°-l 
t*2, 
(t,(y * x°-2 * y)), 
(t,(y°-l * x°-2 * y * x*-1 * y*-1))>; 
Orbits (N1) ; 
/*GSet{@ 1 @}, 
GSet{@ 27 @}, 
GSet{@ 11, 51, 49, 55, 63, 57 @}, 
GSet{@ 6, 34, 26, 44, 35, 23, 7, 74 @}, 
GSet{@ 9, 38, 67, 31, 13, 64, 36, 70 @}, 
GSet{@ 10, 14, 56, 54, 61, 28, 50, 62 @}, 
GSet{@ 2, 53, 78, 72, 25, 5, 68, 29, 65, 21, 30, 75, 39, 24, 
76, 22, 66, 80, 52, 16, 59, 
19, 8, 46 @}, 
GSet{@ 3, 77, 18, 45, 20, 43, 42, 12, 79, 41, 58, 4, 32, 17, 
15; 83, 71, 37; 47, 73, 48, 
40, 69, 60 G}x/ 
temp:={27,11,6,9,10,2,3}; 


o) 


for n in N do for j in temp do if 1°n eq j then word(n) ,j; temp 
:=temp diff {j}; end if; end for; 

end for; 

/* 

x 2 

x°2 * y 9 

x * y * x 10 

x * yo2 ll 

x°5 27 

y 3 

y * x 6 

*/ 

/*PUT INTO A T CYCLEx/ 

(04.073) 


1000 


/* progenitor CHECK: EggsCheckx/ 
G<x,y,t>:=Group<x,y,t|x°10 , 
yO: 
(ee yr Ds Se RD 


x * y°2 * x*-1 * y*-1)°2 , 
“—] *« y°-l * x°5 * y * x°-4 , 
y*« x°—2 * y°-l * x°3 * y * x * y°3 * x°-l , 


:=2); 


/xLEMMA 3.3 WORK«/ 
N12:=Stabiliser (N,[1 ,2]) ; 


1001 


N12; 

/* 

Permutation group N12 acting on a set of cardinality 80 
Order = 1 


*/ 


/*BEGINNING OF LOOKING FOR CLASSES x / 

C:= Classes (N) ; 

C; 

for i in [2..4C] do i, C[i][3]; word(C[i][3]); Orbits ( 
Centraliser(N,C[i][3]));end for; 


/* 
{1s QP 2540S: 254, SIV y COV Layee 38) (8s Foyt 
S59 (105. 61) CTLs OF pitas. 24)-( VAs, 
56) (15 SOV (16, AL) (17s B2) (Py 53) (19571) (205. 21) (224. 37) 
(23, 31)(26, 70)(28, 54)(29, 
58) (30, 69)(32, 75)(33, 46)(34, 36)(39, 79)(41, 68)(42, 66) 
(43, 72)(44, 64)(45, 76) (48, 
78) (49, 63)(50, 62)(51, 55)(65, 77)(67, 74) 
x5 


Gooey fOr d 4. Os. 3 -4e by Gy. Fo 8s. Oy 1s. Diy, To As, ae AS, 
16, 17> 18: 49>. 80. Bi. Ox. Bs 
BA. 95 D6) DY, 988, 997 80. Bl, 32; 83% B4y 38) B65. BTy 38, 
39, 40, 41, 42, 43, 44, 45, 
46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 
61, 62, 63, 64, 65, 66, 67, 
68s 695.705. 1 TO TBs Fy Poy FOy FT, 78%. 79-80 Gt 
3 (1, 10)(3, 25)(4, 78)(5, 43)(6, 53)(7, 76)(8, 30)(9, 75)(11, 
28) (19, 52) (13, 18) (14; 
55)(15, 37)(16, 23)(17, 24)(19, 71)(22, 80)(27, 61)(29, 64) 
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(31, 47)(32, 35)(33, 34)(36, 
46)(38, 45)(39, 65)(41, 68)(44, 58)(48, 59)(49, 62)(50, 63) 
(51, 56)(54, 57)(60, 72)(67, 
74) (69, 73)(77, 79) 
(x * y * x°—1)°3 


GSet{@ 2, 66, 21, 20, 42, 40, 70, 26 @}, 

GSet{@ 3, 25, 68, 19, 41, 71, 74, 67 @}, 

GSet{@ 1, 7, 10, 16, 47, 73, 23, 76, 53, 61, 9, 31, 69, 38, 
51, 27, 55, 49, 14, 34, 45, 

56y. 64° 75) Aes 84 B0se Ay “P85, 684 BBs. Tey Bh, BOs 12. 8, 
15, 24, 46, 64, 52, 37, 17, 

78s 32. B92 43, 605. BO; A4,> 1d. 505 79% 29) 54, Bb; 50% 7%, 
63, 57, 28, 48, 58 @} 


ALT: ADV (OO TPA 19) Aes 2G, 78) 06 09.) (84 266.0% 243 Nd 
51)(13, 37)(15, 79)(16, 67) (18, 
46)(19, 44)(20, 31)(21, 23)(24, 25)(26, 58)(27, 63)(28, 54) 
Oo, 7030; 4489. T6y(S3; 
53) (34, 77)(35, 72)(36, 65)(38, 59)(39, 80)(40, 52)(42, 73) 
(45, 75)(47, 74)(48, 60)(50, 
62) (55, 57)(64, 71)(68, 69) 


X * y-2 * x 
[ 
GSet{@ 10, 61 @}, 
GSet{@ 14, 56 @}, 
GSet{@ 28, 54 @}, 
GSet{@ 50, 62 @}, 
GSet{@ 1, 27, 49, 11, 51, 63, 57, 55 @}, 
GSet{@ 2, 41, 17, 34, 4; 30, 38, 65, 77, 7; 69; 59, 36, 52; 
68, 40 @}, 
Geetto: s:. 66, 124, 725.6, (85-38%. 95 Boy 22,73. 138%. 23), 24s 


1003 


42, 25 @}, 

GSetl@: 54/15, 78s Bly 44> 795-714 BL, 93, “19, 39... 64, 204 
48, 80, 60 Q}, 

GSet{@ 16, 58, 67, 18, 76, 26, 75, 33, 46, 32, 70, 45, 53, 
74, 29, 47 @} 


Be {1s Gls: 63). 24 305. 12) 038y. 65... 93).(4,. 64, 66) Coe, 375. B4)-(6, 1, 
71)(7, 80, 43)(8, 41, 48)(9, 
$0... 21)(13 5 52. 19) (14, 28, 50) (15, 72, 38) (165. 26. 53) (18; 
AT, 70) (20/3569) (22. 36, 
60) (24, 40, 79) (255. 775. 31)(27,.55, 49):(29, 74, 75) (325 58, 
67)(42, 59, 44)(54, 62, 
56) (68, 78, 73) 
y *« x°4 * y * x*—l 
GSet{@ 10, 61, 57, 11 @}, 
GSet{@ 33, 46, 45, 76 @Q}, 
GSet{@ 1, 51, 27, 28, 63, 55, 50, 54, 49, 14, 62, 56 @}, 
GSet{@ 5, 37, 60, 80, 34, 22, 43, 15, 36, 7, 72, 38 @}, 
GSet{@ 2, 39, 40, 68, 74, 12, 79, 78, 75, 41, 67, 70, 26, 
24, 73, 29, 48, 32, 18, 53, 8, 
58, 47, 16 @}, 
Gset{a:3, 65, 25,,-42,- 20,23; 7%, B95 354. 665-215. 19. 71, 
31, 44, 69, 4, 9, 18, 6, 64, 
30, 52, 17 @} 
6: (1, 84,27, 28) (25 26, 40;-T7O)( 3 71, 25% 19) (4, 355- S9% 9) (5. 
80, 60, 15)(6, 77, 13, 
65)(7, 36, 38, 34)(8, 29, 73, 58)(10, 57, 61, 11)(12, 16, 
24. 47) (14, 63. 56, A9) (175. 31, 
B22 28) Lee 39> 53, £9) (20>. <AZ. Die SOV 226 625-374: 43)(305 
64, 69, 44)(32, 48, 75, 
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T3)(3o4 FB 46, -45.)C4L & 74s 685 674 50s, 251. 625 55) 
(x * y°—1)*3 
GSett@ 1s 14, 54,338, 22 285 634 by 7s BY) 27, 76, 72,56, 
11, 60, 38, 55, 49, 45, 43, 
80), 865. 61,622.37, 105. 84, 50). 46,°.155 51 -@t, 
GSeti@- 2, 195° 26, 735: Bly “3, 64-44 5° 165. 40),.-38) 525.775. 705 
78, 24, 74, 20, 77, 69, 30, 
59, 8, 25, 4, 17, 21, 67, 18, 23, 32, 47, 68, 42, 13, 29, 
48, 65, 66, 41, 39, 12, 35, 9, 
53, 6, 75, 79 @} 
TUL 3, E65, OU 1244 2- Bs 25, A 8s 99s. 205 Ta) es hs oi Bs 
41, 39, 66)(8, 23)(9, 70, 78, 
71)(10, 15, 49, 34)(11, 60, 56, 38)(12, 30, 24, 69)(13, 68, 
79, 42)(16, 64, 47, 44)(17, 
29) (185921565567) (19. “3560 264 ASV 20. Ft, 14 D822. 28, 
33-4 (99) (273° Ab, 625 AB) (31. 
73) (36, 61, 80, 63)(37, 54, 46, 51)(52, 58) 
x°2 * y°-l *« x*-l * y 


GSet{@ 8, 23, 73, 58, 31, 52, 29, 17 @}, 

GSet{@ 12, 24, 30, 47, 69, 16, 44, 64 @}, 

GSet{@ 1, 50, 76, 27, 28, 72, 62, 55, 45, 33, 54, 43, 22, 
51, 46, 37 @}, 

Ghat: 2: 95, BO. 40s 70,8453) 14, 755 78 BOs. S95 Oy 19; 
48, 35 Q}, 

GSet{@ 5, 7, 14, 60, 15, 57, 38, 34, 56, 49, 80, 11, 10, 36, 
63, 61 Q}, 

GSet{@ 6, 39, 41, 13, 65, 66, 79, 18, 68, 67, 77, 42, 21, 
53, 74, 20 @} 
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Bis, «Ab A ods AO, PO OS 8k 87 Oe BON. TOs i 18s B75. 10s 
472.615 “T5)(6 5. 20% 255. BAe 
56)(7, 21, 52, 57, 9)(10, 32, 60, 71, 16)(11, 35, 38, 20, 
17) (18, 46, 42, 23, 49)(26, 58, 
Boy 795, 43) (28; 484 365.68; 44) 9, 51, 39, 72,70) (30, 62, 
65, 76, 67)(31, 63, 53, 33, 
66)(34, 41, 64, 54, 78)(45, 74, 69, 50, 77) 


GSeuiG: 1. Ay Oe 155.59, 40, 60x 73% 2, Bl; 
GSet{@ 3, 12, 25, 14, 24, 13, 56, 37, 6, 22 @}, 
GSet{@ 5, 19, 60, 47, 71, 61, 16, 75, 10, 32 @}, 
GSet{@ 7, 21, 38, 52, 20, 57, 17, 9, 11, 35 @}, 
GSet{@ 18, 46, 53, 42, 33, 23, 66, 49, 31, 63 @}, 
GSet{@ 26, 58, 70, 55, 29, 79, 51, 43, 39, 72 @}, 
GSet{@ 28, 48, 54, 36, 78, 68, 34, 44, 41, 64 @}, 
GSet{@ 30, 62, 69, 65, 50, 76, 77, 67, 45, 74 @ 
OU 155. TS Be AO) (8 OF 80, 8s SOL Aa Br 18 18) (50 ae 
T5y 10, O16 255 56; 22), 
DAV (7S. 522 9, Bile SROs 60m. 165539% FI 1,. 885 U7, 8b: 
20)(18, 42, 49, 46, 23)(26, 55, 
43, 58, 79)(28, 36, 44, 48, 68)(29, 39, 70, 51, 72)(30, 65, 
67% 62, T6)C31y: 53. 66; 6B, 
33)(34, 64, 78, 41, 54)(45, 69, 77, 74, 50) 


GSet{@ 1, 15, 27, 73, 80, 4, 8, 40, 59, 2 @}, 
GoetlG:.3 Udy 25,587 56, 125 295 13,94 BO, 
GSet{@ 5, 47, 60, 75, 16, 19, 32, 61, 71, 10 @}, 
GSet{@ 7, 52) 38; 9, 17, 21) 35, 57, 20, 11 @t, 
GSet{@ 18, 42, 53, 49, 66, 46, 63, 23, 33, 31 @}, 
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GSet{@ 26, 55, 70, 48, 51, 58, 72, 79, 29, 39 @}, 
GSet{@ 28, 36, 54, 44, 34, 48, 64, 68, 78, 41 @}, 
GSet{@ 30, 65, 69, 67, 77, 62, 74, 76, 50, 45 @} 
10: Cl 49% bs 27%, 63 So)(2 7245 BO, 405, 12> 7913. Bij uG5> 25; 
23, 77)(4, 42, 64, 59, 66, 
AAV 8 5 805. Bh, B05 O4%.- 22)165 "105 Wey 1S: Pd SLES Ts. BOs 
385. 48,: 15).( 84-785. Al, 73, 
A8; 68) (9, 20, 30; 35, 21, 69) (10;. 61) (11, 57) (14s 62, 28, 
56, 50, 54)(16, 18, 26, 47, 
53, 70)(29, 32, 74, 58, 75, 67)(33, 46)(45, 76) 
(x * y°—1)°2 
[ 
GSet{@ 10, 61, 57, 11 @}, 
GSet{@ 33, 46, 45, 76 G}, 
GSet{@ 1, 49, 28, 51, 56, 54, 27, 50, 14, 63, 62, 55 @}, 
GSet{@ 5, 36, 80, 37, 38, 15, 60, 43, 7, 34, 72, 22 @}, 
GSet{@ 2, 24, 68, 74, 39, 8, 58, 70, 26, 40, 78, 75, 16, 47, 
67, 41, 12, 18, 53, 29, 73, 
79, 32, 48 @}, 
GSet{@ 3, 31, 42, 20, 65, 64, 30, 19, 71, 25, 59, 35, 17, 
52, 21, 66, 23, 13, 6, 69, 44, 
Tl, 9; 4 Qh 
11 (1, 16, 7, 10, 23, 76)(2, 20, 66)(3, 25)(4, 75, 79, 78, 9, 
Gis Or, Ady 434 54,-58) (65 
53)(8, 34, 63, 30, 33, 50)(11, 64, 72, 28, 29, 60)(12, 15, 
14, 52, 37, 55)(13, 18)(17, 
22, 51, 24, 80, 56)(19, 41, 74, 71, 68, 67)(21, 42, 40) (27, 
47, 38, 61, 31, 45)(32, 39, 
48, 35, 65, 59)(36, 49, 69, 46, 62, 73) 


x * y * x°—l 
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3 
2 
6 
2. 90, 42s 665 40s. 31 OP, 

GSet{@ 19, 71, 41, 74, 68, 67 Q}, 
Ly 10>. 16 Abs: O39. 38x Ee Oe Cy Oi, 27k Sica 
A 48: F584 65s. Oy 39°79, 59. 773, 48y. 32> Sah, 
5, 43, 57, 29, 54, 64, 44, 60, 58, 72, 11, 28 @}, 
8, 30, 34, 62, 33, 49, 63, 73, 50, 69, 36, 46 @}, 
125-525 15>..51y 37) B6y 14.24 Hoy 17, B80, 22 @t 


12 1 Gg 28° 10S Ps TOI. 662° 200085. 2EVGas 7. Os: TS es 
7O).(0 5 58, Say 435. 44, 57) (6, 
53) (8; 50, 33;. 30, 63, 34)(11, 60, 29, 28, 72, 64)(12, 55, 
Bf 02 dae TS) ley eile 
B64 80S 245, Bl 4 22) ClO Othe: 68. I Tae SAL OT AOS AD E2 
45; 31, 61, 38, 47) (32, 59, 
65, 35, 48, 39)(36, 73, 62, 46, 69, 49) 
x * y—l * x°-l 


GSet{@ 3, 25 @}, 

GSet{@ 26, 70 Q@}, 

GSet{@ 6, 53, 18, 13 @}, 

GSet{@ 2, 66, 21, 20, 40, 42 @}, 

GSet{@ 19, 71, 67, 68, 74, 41 @}, 

GSet{@ 1, 10, 76, 47, 7, 31, 23, 27, 16, 61, 45, 38 Q@}, 

GSet{@ 4, 78, 77, 32, 79, 35, 9, 59, 75, 48, 65, 39 @}, 

GSet{@ 5, 43, 58, 11, 44, 28, 54, 60, 57, 72, 29, 64 @}, 

GSet{@ 8, 30, 50, 36, 63, 46, 33, 73, 34, 69, 62, 49 @}, 
1 


GSet{@ 12, 52, 55, 80, 14, 22, 37, 24, 15, 17, 51, 56 @} 
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130). Oi IA Os 2, 8845 DO 5s LOI 24 16 y. 205 30). 4 Ars. BT 69) 
(3° Bio 01 368g: 2b Od. Ta 
73) (As. 285 655.085 59, 54. 775-49) Oo 3385. 764-154 60.. 46; 
45, 80)(7, 36, 72, 22, 38, 34, 
AS St) (104 485555 79%: Gls 78s B15 89) (ly 535: 9056324 57. 
18, 62, 75)(12, 26, 64, 66, 
246 10, 24 ADT ~ 19, 585 Aly b2s -T1s 29. 68) 
x°2 * y 


GSet{@ 1, 9, 14, 6, 27, 35, 56, 13 @}, 
GSet{@ 2, 16, 20, 30, 40, 47, 21, 69 @}, 
GSet{@ 3.285. 67). 8). 5 Bly 745 "73 @} 
GSet{@ 4, 28, 65, 63, 59, 54, 77, 49 @}, 
GSet{@ 5, 33, 76, 15, 60, 46, 45, 80 Q}, 
GSet{@ 7, 36, 72, 22, 38, 34, 43, 37 @}, 
GSet{@ 10, 48, 55, 79, 61, 78, 51, 39 @}, 
GSet{@ 11, 53, 50, 32, 57, 18, 62, 75 @}, 
GSet{@ 12, 26, 64, 66, 24, 70, 44, 42 @}, 
GSet{@ 17, 19, 58, 41, 52, 71, 29, 68 @} 
(4 sti De, Ay Bo 15s. OT. “405. SOs V8yr BO) Sy. Gy 1 Be, Ae, 
13, 24, 37, 56)(5, 10, 19, 32, 
AG 60 61s Whe VSO) CT, 1h, Db, 35, B25 BS,..57s BOYD, 
17)(18, 31, 46, 63, 42, 53, 23, 
33, 49, 66)(26, 39, 58, 72, 55, 70, 79, 29, 43, 51)(28, 41, 
48, 64, 36, 54, 68, 78, 44, 
34)(30, 45, 62, 74, 65, 69, 76, 50, 67, 77) 


GSet{@ 1, 2, 4, 8, 15, 27, 40, 59, 73, 80 @}, 
GSet{@ 3, 6, 12, 22, 14, 25, 13, 24, 37, 56 @}, 
GSet{@ 5, 10, 19, 32, 47, 60, 61, 71, 75, 16 @}, 


GSet{@ 7, 
GSet{@ 18, 
GSet{@ 26, 
GSet{@ 28, 
GSet{@ 30, 

] 

15 ee 8, 40, 
37, 6, 14, 
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Ty BI, B50) bo Be 67) 809 O.,.17 ak. 
31, 46, 63, 42; 535. 23, 33,49, 66 @}, 
39, 58, 72, 55, 70, 79, 29, 43, 51 @}, 
41, 48, 64, 36, 54, 68, 78, 44, 34 @}, 
45, 62, 74, 65, 69, 76, 50, 67, 77 @} 


BO Ay O70 782s Thy 59S OP 18, SEs 12; Os. 
24)(5, 32, 61, 16, 


195. 605 5 LO Oe. Or 85s, Ty. Ve D1, B84 Ge Athy (Bos 


20) (18, 


63, 23, 66, 46, 53, 49, 


31,40, 33) (265. 725. 7794 Bly 58 y P0s 4389s. 555. BON (28 64, 


68, 34, 


48, 54, 44, 41, 36, 


78)(30, 74, 76, 77, 62, 69, 67, 45, 65, 50) 


GSet{@ 1 
GSet{@ 3, 
GSet{@ 5 
GSet{@ 7, 
GSet{@ 18, 
GSet{@ 26, 
GSet{@ 28, 
GSet{@ 30, 

] 
16 (1, 50, 49, 
26, 39, 47, 
16)135. 135 


8s B05: 80s Ay OF eo 78.00%. 15 5S ahs 

22, 13, 56, 12, 25, 37, 6, 14, 24 @}, 

32, 61, 16, 19, 60, 75, 10, 47, 71 @}, 

355-575 175 O15 BS, Os 115525, 20a) 
OS; 2352664 465.535.4095 42, 33), 
72, 79, 51, 58, 70, 43, 39, 55, 29 @}, 
64, 68, 34, 48, 54, 44, 41, 36, 78 @}, 
74, 76, 77, 62, 69, 67, 45, 65, 50 @} 


54, 51, 14, 27, 62, 63, 28, 55, 56)(2, 18, 24, 
40, 53, 12, 70, 79, 
31, 71, 65, 52, 25, 6, 23, 19, 77, 17)(4, 30, 42, 


35, 64, 21, 59, 69, 66, 9, 


44, 20) (5, 
78, 29 
58, 68, 75 
x * yl 


(2. “36% 806-375 88s B0y AS. BA, 155 Dey (8 -6F: 
, 41, 32, 73, 74, 48, 
)(10, 11, 61, 57)(33, 45, 46, 76) 
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GSet{@ 10, 11, 61, 57 @}, 
GSet{@ 33, 45, 46, 76 @}, 
GSet{@ 1, 51, 50, 63, 14, 49, 28, 27, 54, 55, 62, 56 @}, 


Goel: 2. 30,18, Ay 47 Day 705. 40, 265.79, 53). 16 @F, 
GSet ts. 65% 13523, 52). Bly 19. 25;- Fly Ty 64 17 Gh, 
GSet{@ 4, 64, 30, 66, 21, 42, 9, 59, 35, 44, 69, 20 @}, 
GSetl@: 5. 37, "72,7845 38) B65. 15) 60> 80, O96-43,>7-@}, 
GSet{@ 8, 41, 67, 48, 32, 78, 58, 73, 29, 68, 74, 75 @} 


o 
for j in [2..4N] do for i in [1..#Setseq(Set(N))] do if 1° Setseq 
(Set(N))[i] eq j then j, word(Setseq(Set(N))[i]); break;end 


if; end for;end for; 


/*TS[i] CODEx/ 


ts[2]:=f(t*°( y°-l * x°-l * y*-l * x*-l * y * x*-1)); 
ts[3]:=f(t*( x * y * x°2 * y*—l * x*-1 * y*—1)); 
ts 4S PG ye x) Ay eR); 

tS LO PST Ci G2 ar oe xO Se Be a) 

te [6)s= 1b C0 you eo? & YD xT) )e 
ts[7]:=f(t*°( (y * x * y°—1)*4)); 

ts[8]:=f(t*( x*-l * y°-l * x * y * x * y*—l)); 
ts[9]:=f(t*°( y°-l * x *« y*—l *« x%3)); 

ts LO) S 26°C ay eH oe ye oe ye 

te dd t(t" ( oye ee De ONL ey BR) 5 

te 12): f(t" y & RO 2 4 y*=2) 5 

1S [LSS SCG ADs ey ow Se ae ae oe SL) 
ts[14]:=f(t*( y°-l * x * y°2 * x)); 

te (PSs t ( & ey SL ee ee 4) 

ts[16]:=f(t*( y * x*-1l * y * x°2 * y*-1)); 
ts[17]:=f(t*( (y°-2 * x*-1 * y)°2)); 


ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 


18}: 
19}: 
20]: 
21}: 
22]: 
23]: 
24]: 
25]: 
26]: 
27)\3 
28]: 
29}: 
30]: 
31}: 
32]: 
33]: 
34]: 
35]: 
36]: 
37]: 
38]: 
39]: 
40]: 
41}: 
42]: 
43]: 
44]: 
45]: 
46]: 
47]: 
48]: 
49]: 


ee | | | | | | | | 
Fea RR re GRR JR me CR RR ae oR UR a CR ie CR ee CR UR pe RR ie CR Re SRS eR CR ES 
LN NN NN ON ON NN TN ON TN OTN ON TN TN TN TN TN OTN TN OTN NN TN OTT NT Nl NN oS 


ot) SER Soh eh “ie woh «eh. cer) KGh- seh. iek “eh <a. cet, ooh seh “et eet, «ch. vet) Ket seh iet “et coh cet, “oh sch, “et eet <b. er 


| a: a a! a, ee: a: ae, a ane! a: a a? i: es ae! Sn, ee a! a: ee a! a es a: a: i a! Sy ee ane? 2 
IN NN NN NN NN TN NN TN TN TN TN TT NTT NT NT NTT NT NTT NTT NTN TN a NN 


> 


y°—l * x*-1 * y*3 * x*-1)); 

x°2 * y * x°-l * y°—-1l * x*-1 * y°2)); 
x * y * x°-l * y°2 * x * y*—1)); 

Se se De SES 


x1 * y ex # yl x # y7-1* x1); 


x * y°—2 * x*-1 * y*-2)); 

y°—-l1 * x°3 * y°-l1 * x)); 

y * x°-l * y°-2)); 

y°—2)); 

x°—1 * y°-l * x*-l * y * x*-1)); 
x°-1l * y°-2 * x * y*—1)); 

x * y * x°—-l * y * x*-1l * y*—-l * x)); 
x * y°-l * x * y°—2 * x*—1)); 

y * x * y°-l * x * y)); 

ye 2 EE ae SS 

x * y°-—2 * x*-1l * y°2 * x)); 

Be Pe yi ae ae ay, DY 

y * x°—-l * y°-1 * x*-2)); 

y°-l * x * y°—-1 * x*-1 * y*-1 * x)); 
y°—-l * x*-1 * y°2 * x)); 

y * x * y°—l * x*3 * y*—1)); 

x * y * x * y°—l * x*-2 * y)); 

y * x * y°—l * x*-1 * y°-1 * x)); 

x * y * x°—-l * y * x * y*—1)); 

y * x°2 * y°-l * x*-2)); 

y°-l * x * y * x*—1 * y°2)); 

x°3 * y°—l * x*-l * y*—-1 * x)); 

y°—-l * x*-l * y * x*-3 * y*—1)); 

SoD age ag Tae Se dea se) ) 

ay 2 he Pe GS 

x * y°—-l * x*-l * y°2 * x * y*—1)); 
y°—-l * x°-l * y *« x * y * x°-l * y)); 
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ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 
ts 


eRe? Witte SRS ic bien? Zr SRR isi Sb iis en ches cls. Uits SRS Dire bie? Zr SRR. Litto Sb Ui Lee? ches crs. Ubire SRS isc Pitan? ZRers” SEES: 


x * y°—l * x*—-1l * y°—-1 * x*-2 * y)); 
KO Hy se Se Pee Te) 

Vo SS Se ST) Ng 

yo SD eS FP STS 

x°—2 * y°—-l * x * y*°—2)); 

(x * y°2)°2)); 

Ky ee, A SE ETDS oe ye) 

x * y°—l * x*-2 * y°-l1 * x°2)); 

x°-1l * y°—l * x * y°-l * x * y*—1)); 

y * x°2 * y * x°-l * y°—2)); 

ae Re ae Sr ae, Bes 

y°—-l * x*-1l * y*-l * x * y°—l * x*—1)); 
x°—1l * y°-2 * x*-1 * y)); 

y * x°-l * y°-1l *« x*-1 * y * x * y)); 
y * x°—-l * y * x°-3 * y)); 

x°—l * y°-l * x*-l * y°-l * x * y * x)); 
x°3 # y 2% x°—l # y * x7—1)); 

ye 2 Sey ee ee eS 

x * y°3 * x°-l * y*-2)); 

x°—-1l * y * x*-1l * y°-l * x°2 * y)); 
x°—1l * y°—l * x*-l * y * x*—l * y*—2)); 
y*« xX * y * x * y°-l * x * y*—1)); 

y * x°-l * y * x*-2)); 

y * x°—-l * y°-1 * x*-1 * y°2)); 
a ee eae ae a eh ae es a 
y°—-1 * x°-3 * y)); 

y * x°2 * y°2 * x*-1)); 
€ ye ROS ey 2) 5 
x°-2 * y * x°-1l * y°-2)); 
yo Sl eK Ve SE EY) 

x * y°—l * x*-4 « y)); 
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/*FIRST ORDER RELATION EXAMPLE*x / 
/*CLASS 2*/ 
((x*5)*«t*( y°-1 * x*-1l * y°-l * x°-l * y * x*—-1)) 


((x*5)*t*( x * y * x°2 * y°—l * x*-1 * y*—1)) 
((x° Bb) et C y * x2 * y & x*2)) 

Clee jet Ol Se Rien Senay He 30) 

CGD? Cay es oer 2 a 2 ee 1) 

((x*5)*t*( (y * x * y*—1)74)) 

((x*5)*t*( x*-1 * y°-l * x * y * x * y*—1)) 
((x*5)*«t*( y°-l * x * y°-l * x*3)) 

Ce Bet OC ap RS Set ae ar ee ey eee): 
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Appendix E 


Magma Monomial Progenitor, 


17%? ((2:8):2) 


T:=TransitiveGroups (16) ; 
G=T| he]: 
S:=Subgroups(G) ; 

H:=S [25] ‘subgroup; 
CH:=CharacterTable (H) ; 
CG:=CharacterTable(G) ; 
T:= Transversal (G,H) ; 

#1; 

/*2*/ 

iH 

/*Permutation group H acting on a set of cardinality 16 


Order = 16 = 2°4 


Chis Wes 28° 15)(B5. Os te OS 19s I, VS Ba) 
(lig WAS W350 Oe 18s Ss TOK Ws, Be. Ae ae IG Pe) 
(Ly Bip 22 Be Bin AG ON Os ABS TOs TANCE, 8 182 6) 
(1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, 14)(15, 16) 
*/ 
G; 


/*Permutation group G acting on a set of cardinality 16 
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Order = 32 = 2°5 
(Lis Wy 6550 Ds 18% by TO). TSS BS Dy Ay TE FH 
(1s Oy By Sy 5 Bs 45 0 14 10 Ty Gy TS. 5) 
(eo A6V2,, 151035. L045 OVC. 1263-11). Cy 1388S aed 
HsuibeG | (Cl 16) 22: 05S. dist Oe 1D Bs Thr LS 28s, 
14), 


(15. 44, 6h Oy Dy 1384 Sy. MOGs. 155 B5.0Oy. By 165-7) aA, 


C6 Be BGs Beas. WV Oy, 1S Wy TH) Ce P55. 193, 16), 
(1, 2)(3, 4)(5, 6)(7, 8)(9, 10)(11, 12)(13, 14)(15, 16)>; 
S:=Sym(16) 
eOESI( 1, 14. 6s. Oo, TS, By 10).(35, 15, Be 12) Ay 6s Fe 1D): 


1 
yy:=S!(1, 6, 2, 5)(3, 8, 4, 7)(9, 14, 10, 13)(11, 16, 12, 15); 
zz:=S!(1, 16)(2, 15)(3, 10)(4, 9)(5, 12)(6, 11)(7, 13)(8, 14); 
G:=sub<G| xx ,yy ,zz>; 


CG; 

Induction (CH[7] ,G) eq CG[18]; 

/*truex/ 

CH[7]; 

/*( 1, —1, 1, —1, zeta(8)_8°2, —zeta(8)_8°2, —zeta(8)_8°2, zeta 
(8) 872, 
zeta(8)_8°3, zeta(8)_8, —zeta(8)_8°3, —zeta(8)_8, —zeta(8)_8 

, —zeta(8)_8°3, 


zeta(8)_8, zeta(8)_87°3 )x/ 
C:=CyclotomicField (8) ; 
ApS Cedi) in Pie 
[1..2] do A[i,j]:=0; end for; 
for i,j in [1..2] do if T[i]*xx*T[j]*—1 in H then 
Ali ,j]:=CH[8](T[i]*xx*T[j]*—1);end if; end for; 
GG:=GL (2 ,C) ; 
GG!A; 
/* 
[ zeta_8°3 0] 


for i,j in [1 
1 
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[ 0 —zeta_8°*3] 

*/ 

Order (xx) ; 

/*8x/ 

Order (GG! A) ; 

/*8x/ 

B= [CaO ce ai as Pee ie 

for i,j in [1..2] do B[i,j]:=0; end for; 

for i,j in [1..2] do if T[i]*yy*T[j]*°—1 in H then 
B[i ,j]:=CH[8](T[i]*yy*T[j]*—1);end if; end for; 
GG!B; 


Order(yy) ; 

/*4x*/ 

Order (GG!B) ; 

/*4x / 

Di=) [Crt 30) a eim, [1s.2) [3 

for i,j in [1..2] do D[i,j]:=0; end for; 

for i,j in [1..2] do if T[i]*zz*T[j]*°—1 in H then 
D[i ,j]:=CH[8](T[i]*zz*T[j]*—1);end if; end for; 


Order (zz) ; 


/*2*/ 
Order (GG!D) ; 
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fale} 

GGG:=GL (2 ,C) ; 

IsIsomorphic (sub<GGG|GGG! A ,GGG! B ,GGG! D> ,G) ; 

/*xtrue Mapping from: MatrixGroup(2, C) of order 2°5 to GrpPerm: 
G 

Composition of Mapping from: MatrixGroup(2, C) of order 2°5 to 
GrpPC and 

Mapping from: GrpPC to GrpPC and 

Mapping from: GrpPC to GrpPerm: G 

*/ 

for i,j in [1..2] do if (GGG!A)[i,j] ne 0 then i,j, (GGGIA) [i,j 
]; end if; end for; 

/* 

1 1 zeta_8°3 

2 2 —zeta_8°3 */ 

/*SMALLEST PRIME P SUCH THAT 8|P—1 IS P=17 Z17 HAS AN ELEMENT 
GENERATOR OF ORDER 2. */ 

PrimitiveRoot (17); 

/*3*/ 

Modorder (3 ,17) ; 

/*16*/ 

Modorder (3° 2,17) ; 

fxBey 

Modorder (3°3 ,17) ; 

f*16%/ 


/*KEY INFORMATION* / 

/* 

zeta(8)_8= 9 

—zeta (8) _-8= —9 mod 17 = 8 
zeta(8)-8°2= 9°2= 81 mod 17 = 4 
—zeta(8)_-8°2= —9°2 = 81 mod 17 = 4 
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Zeta (8) 8° 3=-9° 3-729 mod 17 = 


—zeta(8)_-8°3= —9°3 = —729 mod 17 = 

*/ 

/*A MATRIX 

[8 0] 

[0 8] 

all=t1°8 

a22=t2°8 

tl (1), t1°8 (15) 

t2 (2), t2°8 (16) 

ie? 3c, (t1°8)°2=16 =t1°16 (31) 
(2°24) (t2°8)°2 =16= 62°16 (32) 
t1°3 (5), (t1°8)°3 =24= t1°7 (13) 
t2°3 (6), (t2°8)°3 =24 = t2°7 (14) 
‘oe C7. (t1°8)°4 = 32 = t1°15 (29) 
t2°4 (8), (t2°8)*4 = 32= 2°15 (30) 
t1°5 (9), (t1°8)°5 = 40= t1°6 (11) 
t2°5 (10), (t2°8)°5 = 40= t2°6 (12) 
t1°6 (11), (t1°8)°6 =48= t1714 (27) 
t2°6 (12), (t2°8)°6 =48= +2714 (28) 
t1°7 (13), (t1°8)°7 =56=t1°5 (9) 

Og CTA. (t2°8)*7 =56= t2°5 (10) 
i818); (t1°8)*8 =64=t1°13 (25) 
t2°8 (16), (t2°8)°8 =64= t2°13 (26) 
41° 9 (07), (t1°8)°9 =72= t174 (7) 
t2°9 (18), (t2°8)°9 =72= +274 (8) 
t1°10 (19), (t1°8)°10 =80= t1°12 (23) 
t2°10 (20), (t2°8)°10 =80= t2°12 (24) 
t1°11 (21), (t1°8)°11 =88= t1°3 (5) 
t2°11 (22), (t2°8)°11 =88= t2°3 (6) 
t1°12 (23), (t1°8)°12 =96= 1°11 (21) 
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f2°12- (24), (62°38) 12- SHObS to 22s) 
te LS. 2a (LS b= TO Spi 2 C3)) 
2°13 (26) 5 (6278) 13-104 St2°2° (4) 
t1°14 (27), (tl 8) PA = 1? Stl bi 19)) 
G2 14 (28) (02:78). 4 112 =52 10: “(20) 
th 15 (29') 3 (41°38) °15= 120 =t1. (1) 
2° 15° ¢30)-, (t2° 8) 15=) 120 sSt2 (2) 
pale 6 a Lys Ctl 8) 16S 128: = 619" CET) 
G2 16.132.) 3 (t27°8)"*16= 128 =t2°9- (18) 
Hl" 17 (33)., (¢1-°8)° 17] isdentity 
aN ey ae 5 er (t2°8)°17 = idenitity 
Permutation: 


(4-15:25.53.,31 9177529) (2 1.6.,2654,325,185830) 
(Sef 8951 149751993" 91 (6 4 1019598 09499) 


B matrix: 


[9 1] 

aL -O] 

al2=t2 

a21=t1*(—1) 

tl (1), t2 (2) 

£25 Oy t1*(—1)=t1°16 (31) 

ee? (ah, (t2)°2 (4) 

t2°2 (4), (t1°—1)°2=-2 = t1°15 (29) 
t1°3 (5), (t2)°3 (6) 

12S (Cy (t1°—1)°3=-3 = t1°14 (27) 
t1°4 (7), (t2)74 (8) 

42°42 (8) 3 (t1°—1)*4=—4 = t1°13 (25) 
t1°5 (9), (t2)°5 (10) 

125 CLO) (t1°—1)*5=-5= t1°12 (23) 
t1°6 (11), (t2)°6 (12) 
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(26) C12) 5 (t1°—1)°6=—6 = t1°11 (21) 
key car ae (t2)°7 (14) 

12eR ia (t1°—1)°7=—7 =t1°10 (19) 
t1°8 (15), (t2)°8 (16) 

128 (18) x (t1°—1)°8=-8 = t1°9 (17) 
t1°9 (17), (t2)°9 (18) 

t2°9..(18)., (t1°—1)°9=-9 = t1°8 (15) 
i LOCO (t2)°10 (20) 

12°10: 20) (t1°—1)°10=—10 =t1°7 (13) 
ie (ius ots, (42)7 11 (22) 

12°11 Oo), (t1°—1)*11=—11 = t1°6 (11) 
#11923) 5 (t2)°12 (24) 

12°12" (A):, (t1°—1)*12=—-12= t1°5 (9) 
#113: (25) (t2)°13 (26) 

42°49" (26Y 5 (t1°—1)*13=-13= t1°4 (7) 
fy Ge O7)s, CEP ia 08) 

t2°14 (28), (t1°—1)*14=—-14=t1°3 (5) 
t1°15 (29), (t2)°15 (30) 

t2°15 (30), (t1°—1)*15=—15=t1°2 (3) 
t1°16 (31), (t2)°16 (32) 

$2° 46-132) (t1°—1)°16=—16=t1 (1) 
(ete A383, (t2)°17= identity 

£2 CE (34s (t1°—1)°17 = idenitity 
PERMUTATION: 


(15231532) (3:429 30) (56527528) (7,8, 255426) (9 10,23 304) 
(11.,12°21 22) (13,14 ,19;,20)-(15 16,17 ,18) 


D MATRIX: 
[ 0 —]] 
[-1 9] 


al2=—1 —> t2°-1 
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1 


a21=—-1 —> tl” 


LEN GPO GENS 
GTO OF Oo DH MN NN DOD Oe OC 19 
OD nn nn nn ANA ~~ ~~ FB AF SF St eS 
peng: ~~" ~ ~~" ~" ~~ bee aid ae nail ~~" ~~" ae anil ~~ ~~" ~~" 
N mo 
oD Yon) —st oD N rt OO OS aD ee) 
~~ = No) re = me Oo mr N re re < me mr (op) < CO < 
ine) S| < re < re < S| < < — < < < — < — 
See hg —_ < — < eo < dH N ~ N bal N + N ~ 
No) N PN rN rN PrP + PrP » » 
m1) 8On a om ” ~ I I I I 
coo I I I lll lI Kl 
N < l I l | oo © Ory FH OH DO Dm 
PTH NN HM DO DT wy | | | | | | | 
WoW Secs ome Fe ge | (am cc | a 
toi odd od dba 6 © Ke F&F © DAS 
GOONS Ne ONY N on o> <H oOSH 1D < < < < < < < < < 
m il < < < < < < < FOS LOS LTS SSS ES OS OPS ES ES 
| | a ee ee ee ee ee rt J re Saal al rr Se Sl 
Suet ON tS a Sete wat | | | | | | | | | 
< | | < < < < < < < < < 
N _ < % < < < < < _— N re N re N re N re 
P PHAN TH NT NnNdn NYHerYrYrYrr Fr Fr PF 
»Y »Y »Y »Y »Y »Y »Y We We YH YH He wee wee He mH 
“— “~— “ “— “ “ “— 
rs adi rs on oN, Pie) on iia.’ ae. 7 ony oN 
NNN SCO rr N oo st No) Oo (6) 
i“ - Oo SY 19 OF ODO Dnt ne Ae A AR KT A Wt 


mon NNR Na eae Nae ae ae ae eae eae a aaa eae lla 


wa 


"10=—10 =t1°7 (13) 


(12) 
“11=-11 = t1°6 (11) 


1l= t1°6 


“1 


(10) 


°12=—-12= t1°5 (9) 
°13=-13= +2°4 (8) 
°13=—13= t1°4 (7) 


“12=—12= ¢1°5 


(6) 


t1°3 (5) 


“14=—14= [{2°3 


“14=—14 


NN NN NN NS 


Nae ONL Nt ON ON NOs ORL ON 


=t1°2 (3) 


(t1°—1)*15=—15 


WN OY Ya He we we we we we we we wH 
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t1°16 (31), (42°—1)*16=—16= +2 (2) 
t2°16 (32), (t1°—1)*16=—16=t1 (1) 
tl 17: (33); (42°—1)"17= identity 
t2°17 (34), (t1°-1)*17 = idenitity 
PERMUTATION: 


(1,32) (2,31) (3,30) (4,29) (5,28) (6,27) (7,26) (8,25) (9,24) (10,23) 
(11,22) (12,21) (13,20) (14,19) (15,18) (16,17) 

*/ 

S:=Sym (32) ; 

xx:=$!(1,15,25,3,31,17,7,29) (2,16 ,26,4 32,18 ,8 ,30) 
(5,13,9,11,27,19 23,21) (6,14,10,12,28 ,20 24,22); 

yy:=8!(1,2,31,32) (3,4,29 30) (5,6 ,27,28) (7,8,25 ,26) (9,10,23,24) 
(11,12,21,22) (13,14,19 ,20) (15,16 ,17,18); 

zz:=8!(1,32) (2,31) (3,30) (4,29) (5,28) (6,27) (7,26) (8,25) (9,24) 
(10 ,23) (11,22) (12,21) (13,20) (14,19) (15,18) (16,17); 

N:=sub<8 |xx yyy, 22>} 

#N ; 

fes2e/ 

IsIsomorphic (sub<GG|GG! A,GG!B,GG! D>,N) ; 

/xtrue Mapping from: MatrixGroup(2, C) of order 2°5 to GrpPerm: 
N 


Composition of Mapping from: MatrixGroup(2, C) of order 2°5 to 
GrpPC and 
Mapping from: GrpPC to GrpPC and 
Mapping from: GrpPC to GrpPerm: N 
*/ 
Orbits(Stabilizer(N,1)); 
/* 
GSet{@ 1 @}, 
GSet{@ 3 @}, 
GSet{@ 5 @}, 
GSet{@ 7 @}, 
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GSet{@ 9 @}, 
GSet{@ 11 @}, 
GSet{@ 13 @}, 
GSet{@ 15 @}, 
GSet{@ 17 @}, 
GSet{@ 19 @}, 
GSet{@ 21 @}, 
GSet{@ 23 @}, 
GSet{@ 25 @}, 
GSet{@ 27 @}, 
GSet{@ 29 @}, 
GSet{@ 31 Q@}, 
GSet{@ 2, 32 @}, 
GSet{@ 4, 30 @}, 
GSet{@ 6, 28 @}, 
GSet{@ 8, 26 @}, 
GSet{@ 10, 24 G}, 
GSet{@ 12, 22 G}, 
GSet{@ 14, 20 @}, 
GSet{@ 16, 18 G@}x/ 


FPGroup (N) ; 
/* 
Finitely presented group on 3 generators 
Relations 
b*4 , 
C2054 
(a, b) , 
a—-lx*xcrearxec, 
(b*-1 * c)*2 , 


a’—3 * b°2 * a—l , 
* / 
NNxa ,b,c>:=Group<a,b,c| 
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b*4 , 
C218 
(a, b) , 
a—-l*crearxc , 
(b*—1 * c)*2 
a’—3 * b°2 * a°—l >; 
Nt:= Stabiliser(N,{1,3,5,7,9,11,13,15,17,19 21,23 ,25 ,27 ,29,31}); 
Nt; 
/* 
Permutation group Nt acting on a set of cardinality 32 
Order = 16 = 2°4 
(15 BINS DOs BAF, 95), 93) Ctx 21)(1 3s. POV. 175 
(dis, DOs 4. TTS: Balig 850204 1) (25 Ag ee ib. 325. 30:5 :26;.° 13) 
(55. 2b. 93. 19; 
OF. DLO BA) (6 Ie B4, 14 De. OI Toe 20) 


’ 


*/ 

W:=WordGroup (N) ; 

rho:=InverseWordMap (N) ; 

A:=N!(1, 31)(3, 29)(5, 27)(7, 25)(9, 23)(11, 21)(13, 19)(15, 17) 


BeeaNU Ds: 29.05 Lio 381, By 25¢ 15) (25 4 Bo 16, 382% 305 26)..18) 
(5. 21. OS. SLG, 
2s Le Os P36 4 Ale, 245 1a 2B 20 A 20d 
A@rho; 
/* 
function (W) 
w4 := W.2 * W.3; wd := W.2°—2; w6 := w4 *« wd; w8 := w6 « W 
.2; w9 := w8& * 
W.2; return w9; 
end function 
*/ 
wA:= function (W) 
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w4 := W.2 * W.3; wd := W.2°—2; w6 := w4 *« wd; w8 := w6 « W 
.2; w9 := w8& * 
W.2; return w9; 
end function; 
B@rho; 
/* function (W) 
w4 := W.2 * W.3; wd := W.2°—2; w6 := w4 * wd; wl := W.1°-1; 
wl0 := w6 * wl; 
return wl0; 
end function*/ 
wB:= function (W) 
w4 := W.2 * W.3; wd := W.2°—2; w6 := w4 * wd; wl := W.1°-1; 
wl0 := w6 * wl; 
return wl0; 
end function; 
wA (NN) ; 
Pee BOR, 
wB(NN) ; 
/* y * Z* y°—-2 * x*-1 «/ 
/ * CHECK / 
1*(yy * 22); 
(esl = 41168 
l*(yy * zz * yy°—2 * xx*-1); 
frog = al" 1547 


Nt:= Stabiliser(N,{1,3,5,7,9,11,13,15,17,19 ,21 ,23 ,25 ,27,29,31}); 

/xCHECKING TO FIND WHAT THESE PERMUTATIONS ARE (WE USE THIS 
INFORMATION IN THE PROGEITOR) 

zzxyy=(1, 31)(3, 29)(5, 27)(7, 25)(9, 23)(11, 21)(13, 19)(15, 
17) 

yy 5*xx*5*zz=(1, 15, 25, 3, 31, 17, 7, 29)(2, 18, 26, 30, 32, 
164.78, Bytbx Ty By 1, 37% 


19 D3. D1). (6% 2041.0), 295-98, 14) D419) 


1*(az*yy); 
1 
L(y SeRx Sb haz)S 
15 
1=t1l, t1°8=15 
*/ 
/* THINKING IT SHOULD BE: 17°2 *32«/ 
/*GRANDSTAFF LEMMA+ / 
GAs y 323 tS =—Groupsx yy 525 t-| 
yds 
De Dee 
(Come ae 
x°-l* Z* xX *¥Z@, 
Gah ae 24 
x°—-8 * y°2 * x°-1, 
tic hs 
Ct (eae =p atte See 5 ¥ 2 Ht 8) 4 
Ch ob es es 
HG; 
/*9248x / 
Index (G, sub<G|x,y,z>); 
[*289x / 
FN; 
fe 32" 
17°2*32; 
/*9248x / 
/*PROGENITOR: * / 
fc: 
Gxx ,y,.25tS/=Group<x;y¥4 72, t | 
ya 4 
zZ2 , 
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(x, y) , 

x°-l*Z2*xX*@Z , 

(y <1 eZ) 2 

x°-3 * y°2 * x°-l, 
tee es 
(aay Ht at eC BES 5 eZ HES) 4 
*/ 
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Appendix F 


Magma Maximal DCE, Sg Over S5 
and (5:4) 


/* For DCE over N see CSUSB Thesis, February 2020, by Mayra 
McGrath x/ 

S:=Sym(5) ; 

Obi De so hen Das 

yyeSol( lh, 24-4, oy 

N:=sub<S | xx ,yy>; 

al:=0; bl:=0; cl:=0; dl:=5; e1:=0; f1:=0; a2:=0; 

G<x ,y, t>:=Group<x,y,t|y°4,x°—5,y°—l*x*—2*y*x*—1,t°2, 

t*(yexey)=t ,t*(y*x*—l=t ,(x*y*—l*t)*al, 

(x*xy*—1lxt *(x))*b1,(y*x*—1l*t)*cl ,(y*x*—l*t *(x))*d1, 

(yexeyet~ (x) 61 oCyexey et) 11 (eet) a2 

HG; 

fe 120 ef 

f ,G1,k:=CosetAction(G, sub<G|x,y>); 

CompositionFactors (G1) ; 

o% G 
| Cyclic (2) 
* 


| Alternating (6) 
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*/ 
#sub<G|x,y>; 
Pe 20) aed 
Fk ; 
peo Ve 
M:= MaximalSubgroups (G1) ; 
for i in [1..4#M] do #M[i]‘subgroup/20; end for; 
/* 
12/5 
12/5 
18/5 
6 
6 
18 
*/ 
M4:=M]| 4] ‘ subgroup; 
f(x) in M4 and f(y) in M4; 
/* false */ 
D:= Conjugates (G1,M4) ; 
DD:=Setseq (D) ; 
for i in [1..#D] do if f(x) in DD[i] and f(y) in DD[i] then i; 


end if; end for; 


jw A ey 
for g in DD[4] do if DD[4] eq sub<Gl1|f(x),f(y),g> then 
\ 
Sch:=SchreierSystem(G, sub<G|Id(G)>); for i in [1..#Sch] do if g 
eq f(Sch[i]) 


then Sch[i]; end if; end for; break g; end if; end for; 
/e x * t * y * t * y°—-l * t * x*-1 */ 

H:=sub<G|x,y jx # oe yo ey ee ee 1S; 
#DoubleCosets (G,H, sub<G|x,y>); 
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/*2*/ 

#DoubleCosets (G, sub<G|x,y>,sub<G|x,y>); 

[x 5 x/ 

/ BEGIN HERE */ 
S:=Sym (5) ; 


RES OUCLQy By 4s. bys 

yates. Ae os 

N:=sub<S|xx,yy>; 

G<x ,y,t>:=Group<x,y,t|y°4,x*—5,y°—l*x*—2*y*x*—1,t°2, 
t *(yexey)=t ,t*(y*x*—l=t ,(y*x*—let*(x))*5>; 

HG; 

/* 720% / 

HiSsubsG)|xjype * bey ea ey a eo ee eH: 

f ,G1,k:=CosetAction(G,H) ; 

TH:=sub<G1|f(x),f(y),f(x * t * y * t * y°—l * t * x*—1)>; 
Index (G,H) ; 

/*6*/ 

IN:=sub<G1| f(x) , f(y) >; 

ete Td (Gl).s si mw [Tt <.2 <6] 7} 


tele itt 

ts [2]:=f(t*(y)); 

(S38 Sahl ee er 2s 

tela seat Ch AG x ey ps 

ts[5):=f(6°( x°-l * y*-1)); 
DC:=[£(Id(@)), (+) ]; 

cst:=[null : i in [1..6]] where null is 


[Integers() |]; 
prodim := function(pt, Q, I) 
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vi= pt; 
for i in I do 
vi=v"(QLli]) ; 
end for; 
return v; 
end function; 
for i :=1 to 5 do 
cst [prodim(1,ts ,[i]) ]:=[i]; 
end for; 
m:=0; 
for i in [1..6] do if cst[i] ne [] then m=m+1; 
end if; end for;m; 
/*5*/ 
Orbits (N) ; 
/*GSet{@ 1, 2, 3, 4, 5 Q}x/ 
Generators (N) ; 
GP lig Do he AAS ee 
(1, 2, 4, 3)x/ 
for i in [1..5] do 
for g in IH do 
for h in IN do 
if ts[1l] eq gx(DC[i])*h then i; 
break; break;end if;end for;end for;end for; 


fudel 


/*THE BEGINNING OF DOUBLE COSET [1] LABELLED 2x / 
S:={[1]}; 

5SS:=S°N;SS; 

SSS:=Setseq(SS) ; 

for i in [1..#SSS] do 

ror +e. un, I de» af te) 1 

eq g*ts[Rep(SSS[i]) [1]] 
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then print SSS[i]; 
end if; end for; end for; 
pel he ey 
N1:=Stabiliser (N,1) ; 
Generators (N1) ; 

Pedy Ay Oy. SRE 
N1:=Stabiliser(N,[1]) ; 
#N1; 

/*4x*/ 
Nls:=N1; 
#N1s; 

/*4x*/ 

Generators (NI1s) ; 

/*(2, 5)(8, 4), 

(25 4; 5% 3)4/ 
Orbits (N1) ; 
/*GSet{@ 1 @}, 
GSet{@ 2, 5, 4, 3 G@}x/ 

for i in [1..5] do 

for g in IH do 

for h in IN do 

if ts[{1]*ts[1] eq g*(DC[i])*h then i; 
break; break;end if;end for;end for;end for; 


felel 


for i in [1..5] do 

for g in IH do 

for h in IN do 

if ts[1]*ts[2] eq g*(DC[i])*h then i; 
break; break;end if;end for;end for;end for; 


/*2*/ 
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/* BEGINNIGN OF SCHRIER SYSTEM 
*/ 

L<u, v>:=Group<u,v|v*4,u*—5,v°—l*u*—2*veu*—1>; 
Sch:=SchreierSystem(L,sub<L|Id(L)>); 

h:=hom<L-—>N | u—>xx , v-—>yy >; 


g:=hom<IN—>N| f (x)—>xx , f(y)—>yy>; 


/xts[1]*ts[2] belongs to [1]x*/ 
for m in IH do for n in IN do if ts[1l]*ts[2] eq m*(ts[1])“n then 
D:=m; E:=n;end if; end for; end for; 

for i in [1..#Sch] do if g(E) eq h(Sch[i]) then Sch[i]; end if; 
end for; 

Re se ASA, Ae Oe 

Schl:=SchreierSystem(G,sub<G|Id(G)>); for i in [1..#Sch1] do if 
D eq f(Schl[i]) then Schl[i]; end if; end for; 

fot #1 et exe te/ 


/*SOLVING CANNONICAL RELATION: / 

ts[l]*ts[2] eq f(t * x*-1l * t * x * t)xts[1]; 

/*truex/ 

for n in IN do for i,j,k in [1..5] do if n*ts[i]*ts[j]*ts[k] eq 
f(t * x°-l * t * x * t) then i,j,k; A:=n; break; break; end 
if; end for;end for; 

/xl 21 

De ul =D 

3.5 3 

5.3 5 

*/ 

for n in IN do if f(t * x*-1 *« t * x * t) eq 

n*ts[1l]*ts[2]*ts[1] then B:=n; end if; end for; 

Order (B) ; 


1034 


.#Sch] do if g(B) eq h(Sch[i]) then Sch[i]; end if; 


eq (ts[1l]*ts[2]*ts[1])*ts [1]; 


end for; 
/*Id (L) */ 
f(t * x°-l * t * x * t) eq ts[1]*ts[2]*ts[1]; 
/* true x / 


/* THUS / 


Lots ay Sant ‘IL 
ts[1l]«ts [2] 
/*truex/ 

Set (N); 


/*1*/ 


— 
st 
STS ON OO TFT TF wDWOWMmonTFTanaAn nna M 19 
4 
“—— 
Yon) 


rT TFT DN WS eH 
<a 

Hooded et eee eee eats A 

Soe oN NE Sa a Ne Ra SE a ae Ns Re Sa ae 
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> ts (1) ets [2] eq: ts: 1) 
false 
> ts[1]*ts[2]*ts[1] in IH; 


true 


/*SOLVING IH RELATION: (x * t * y * t * y°-l * t * x°—l) */ 


for n in IN do for i,j,k in [1..5] do if n*ts[i]*xts[j]*ts[k] eq 
f(x * t * y * t * y°-1l * t * x°—1) then i,j,k; A:=n; break; 
break; end if; end for;end for; 

/*2 5 2 

5.2 5 

3.4 3 

4 3 4x/ 

for n in IN do if f(x * t * y * t * y°—-l * t * x*—1) eq 

n*ts[2]*ts[5]*ts[2] then B:=n; end if; end for; 

Order (B) ; 

fe ley 


f(x * t * y * t * y°-l * t * x*—-1) eq ts[2]*ts[5]* ts [2]; 
/*truex/ 


/*ISOMORPHISM TYPE OF Nx / 
NL:=NormalLattice(N) ; 
NL; 


/*xNormal subgroup lattice 


1 
*/ 


Order 


Order 


Order 


Order 


20 


10 


Length 


Length 


Length 


Length 


for i Aan [1.;\4eNE] do 


felt 


NL[2]; 
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1 Maximal Subgroups: 3 


1 Maximal Subgroups: 2 


1 Maximal Subgroups: 1 


1 Maximal Subgroups: 


if IsAbelian(NL[i]) then i; end if;end for 


/*Permutation group acting on a set of cardinality 5 


Order = 5 


e 


ASeNIChS De 3 
IsIsomorphic (NL 


/*truex/ 
q, ff:=quo<N|NL[2] >; 
T:= Transversal (N,NL[2]) ; 


q; 


(Ge 5 3, 4, 5) 


a) 


4, 
[2] , AbelianGroup(GrpPerm ,[5]) ) ; 


/*Permutation group q acting on a set of cardinality 4 


Order = 4 = 2°2 
Id(q) 
(1, 2, 3, 4)*/ 


FPGroup(q) 


/*x true x / 

T [2]; 

Pe Wc Dee ae te 
T2:=N!(1, 2, 4, 3); 


for i in [0..5] do if 
A°T[2] eq A*i then i; end if; end for; 
peer 


G<a,b,c>:=Group<a,b,cla5, 
c°4 , 
b , a c=a°2>; 
HG; 
/*20* / 
f ,G1,k:=Coset Action (G, sub<G|Id(G)>); 
IsIsomorphic(Gl1,N) ; 
/*truex/ 
/*Semi—direct product: (5:4) 


/* FOR G 
NL:=NormalLattice (G1) ; 

NL; 

/* 


Normal subgroup lattice 


ww 


Order 720 Length 1 Maximal Subgroups: 


2 Order 360 Length 1 Maximal Subgroups: 


1 Order 1 Length 1 Maximal Subgroups: 
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1038 


*/ 
for i in [1..\#NL] do if IsAbelian(NL[i]) then i; end if;end for 


/*1*/ 
IsSimple (G1) ; 
/*falsex/ 
NL[1]; 
/*Permutation group acting on a set of cardinality 6 
Order = 1 
Id($) */ 
CompositionFactors (G1) ; 
/* G 
| Cyclic (2) 


| Alternating (6) 


*/ 
IsIsomorphic(Gl, Sym(6) ) ; 
/*xtrue Isomorphism of GrpPerm: Gl, Degree 6, Order 2°4 * 3°2 * 5 
into GrpPerm: $, Degree 6, 
Order 2°4 « 3°2 * 5 induced by 
(2%, By Be 6s as FS 5 5 eS) 
(2203 165. By SS Be G5. 5) 
is B22 as, @) 
*/ 
q, ff:=quo<G1|NL[1] >; 
T:=Transversal(G1,NL[1]) ; 
q; 
/*Permutation group q acting on a set of cardinality 10 
Order = 720 = 2°4 *« 3°2 * 5 
(1g Oe ae 6 Oe ee Be, 28) 
(ly Be A BOE SVG Fi 2059) 
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IH; 
Permutation group IH acting on a set of cardinality 6 


(2, 3, 5, 6, 4) 


(24 Se iG¢ «5 

(3, 4) 
> NL:=NormalLattice (IH) ; 
> NL; 


Normal subgroup lattice 


3 Order 120 Length 1 Maximal Subgroups: 2 


2 Order 60 Length 1 Maximal Subgroups: 1 


1 Order 1 Length 1 Maximal Subgroups: 


CompositionF actors (IH) ; 


G 

| Cyclic (2) 

* 

| Alternating (5) 
1 


> IsIlsomorphic (IH,Sym(5) ) ; 
true Homomorphism of GrpPerm: IH, Degree 6, Order 2°3 * 3 * 5 
into GrpPerm: S$, Degree 5, 
Order 2°3 *« 3 * 5 induced by 
(25. 35-5; 6, 4) FS (14. 38y 4, 23.5) 
(2, 3, 6, 5) |-—> (2, 3, 4, 5) 
(39,24) ee hs 4) 
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/*DCE S_6 over S_5 and 5:4x«/ 


2° {*5}:(5:4) = Sym(6) 
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Appendix G 


Magma Symmetric Presentation, 
Den) 


N:=TransitiveGroup (12,21) ; 

FN; 

/*48x / 

for g,h in N do if sub<N|g,h> eq N then A:=g; B:=h; end if; end 


N12:=Stabiliser(N,[1 ,2]); 
N12; 
/*Permutation group N12 acting on a set of cardinality 12 
Order = 2 
(35 9} (65-12) 


*/ 
FPGroup (N) ; 
/* Diets 


y 3 , 
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o) 


$.3 
yas 8a) : 
( 
( 


x. BPD. y 
a eae 
*/ 
NNKa ,b,c>:=Group<a ,b,c| a2 
Bins 
Co .2: as 
Cho h Ae ey: 
(a eo ey 


(b * a * b*—1 * a)*2 >; 
CompositionFactors (N) ; 


/*G 
Cyclic (2) 
x 
Cyclic (3) 
x 
Cyclic (2) 
x 
Cyclic (2) 
x 
Cyclic (2) 
1 
ep 


NL:=NormalLattice(N) ; 


/*Normal subgroup lattice 


[9] Order 48 Length 1 Maximal Subgroups: 6 7 8 


[8] Order 24 Length 1 Maximal Subgroups: 5 
[7] Order 24 Length 1 Maximal Subgroups: 5 


6 Order 

5 Order 

4 Order 

3 Order 

2 Order 

1 Order 
* / 


IsIlsomorphic (N, DirectProduct (NL[7] ,NL[2]) ); 
/*xtrue Mapping from: GrpPerm: N to GrpPerm: 


2°4 x« 3 


Composition of Mapping from: GrpPerm: N to GrpPC and 


24 Length 
12 Length 
8 Length 
4 Length 
2 Length 
1 Length 


Maximal 


Maximal 


Maximal 


Maximal 


Maximal 


Maximal 


Mapping from: GrpPC to GrpPC and 


Mapping from: GrpPC to GrpPerm: §, 


*/ 


/*OUR PROGENITOR IS 2° (+12) :() */ 


NN«kx ,y ,Z>:=Group<x ,y,z| 


x°2, 


y3 , 

Tid. 3 

Cy a1 oa) P25 

Ce BED vg 

(oe Se ea Sl ese) Pe es 
FENN 
/*48x / 


G<x ,y ,z>:=Group<x,y,z| 


Subgroups: 


Subgroups: 
Subgroups: 


Subgroups: 


Subgroups: 


Subgroups: 


Degree 24, Order 2°4 x 3 
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$, Degree 24, Order 


(y * x * y°-l * x)°2, 


t°2, 

(t,N) >; 
N1:=Stabiliser (N,1) ; 
Nl; 

/* 


Permutation group Nl acting on a set of cardinality 12 
Order = 4 = 2°2 
(3, 9)(6, 12) 
(2, 8)(5, 11) 
*/ 
N; 
/*Permutation group N acting on a set of cardinality 12 
Order = 48 = 2°4 x 3 

(3, 9)(6, 12) 


(de 55.9) 625. 650 S003 5, ey LEY Ay, <8. 12) 
Cle Does, “Le tal Ub) Coe POC 6s. Bayle: By 
* / 
S:=Sym( 12): 


RHO ls Bs Tt 
yri=ol(ls 65 7, 12) 
Ni=sub<8 |xx yy >% 


mm WwW 


FPGroup (N) ; 
je a2, 
boas 


b*-1 * a * b°-2 * a * b°-l * ax D'Qxa , 
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b*-1 * a * b*-1 * a * b°-1* ax be ax b*ax b * a ix/ 


Na , b>:=Group<a, b | 
a°2 , 
bay 
b*-1 * a * b°-2 * a * b*-l * ax DQ xa , 


b*—-1 * a * b°—-1l * a * b°-1 * a * b* ax bx ax bx* ai >; 
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N1:=Stabiliser (N,1) ; 

Nl; 

Nl; 

/*Permutation group Nl acting on a set of cardinality 12 


Order = 4 = 2°2 


word:= function (A) 

Sch:=SchreierSystem (NN, sub<NN| Id (NN) >); 

for i in [2..4#NN] do 

Pi lIdtN)< JF ait,'| bse Seba |)|\| 
[1..4#Sch[i]] do 

if Eltseq(Sch[i])[j] eq 1 then P[j]:=xx; end if; 

if Eltseq(Sch[ 

if Eltseq(Sch[i 

if Eltseq(Sch[ 


for j in 


i j] eq —1 then P[j]:=xx*—1; end if; 


1 


) 

)[j] eq 2 then P[j]:=yy; end if; 

)[j] eq —2 then P[j]:=yy*—1; end if; 
end for; 

PPo=lai Nhs 

for k in [1..#P] do 

PP:=PP*P[k]; end for; 

if A eq PP then B:=Sch[i]; end if; 

end for; 

return B; 


end function; 


word(N!(3, 9)(6, 12)); 

fe! RE Pe Se a yr SD ae Se ge) a 
word(N!(2, 8)(3, 9)(5, 11)(6, 12)); 
c (x * y 2 x x) * / 


Orbits (N1) ; 


/* 

GSet{@ 1 @}, 
GSet{@ 4 @}, 
GSet{@ 7 @}, 


GSet{@ 10 @}, 
GSet{@ 2, 8 @}, 
GSet{@ 3, 9 @}, 
GSet{@ 5, 11 @}, 
GSet{@ 6, 12 @} 

*/ 

1* (xx*yy*xxx*yy) ; 

feoe, 

1* (xx*yy*xx) ; 

/*4x*/ 

1*(xxxyy) ; 

/*5*/ 

1* (yy); 

/*6*/ 

Ty 2) 3 

futey 

I (ee) 

/*8x*/ 

1* (xx*yy*xxxyy°2); 

/*10*/ 


x*y*xxy)), 


(t,t °( 
(t,t *( 
(t,t °(x*y)), 
(t,t °( 
(t,t °( 
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(t,t°(x)), 
(t,t °(xxy*xx«y*2))*/ 


G<x ,y ,t>:=Group<x,y,t | x72 

ea ae 

y—-l * x * y°—2 * x * yo-l * x * yo2 * x , 

y-l * x * y°-l * x * yo-l * x * yp *¥ KX KY KK KY KK, 
ROD hg (Rey Re yD Oe eR) en ghey De a) 
Cit (may eeey ys 
Gate 
(ee% 
(6,4 
(0 
Cas 
(6,07 


“ 


xeyexey 2) ) >; 


o] 


( 
(x* 
( 
(y° 
( 
( 


Index (G, sub<G|x,y>); 
/*4096x / 

HG; 

/*196608x / 


2 IDV ABs 
/*196608% / 


/*TRYING TO APPLY LEMMA 3.3» / 


N12:=Stabiliser(N,[1 ,2]); 
N12; 
/*Permutation group N12 acting on a set of cardinality 12 
Order = 2 
(3. 9)(6.,. 22) 
*/ 
C:=Centraliser (N,N12) ; 
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28 6 POCA Bs TOs ALE s. oO) 


11) 


(1, 7)(4, 10) 
(35 9) (6, 12) 


/* (2, 8)(5, 
Set (C); 
Fe lag 85 hs 


*/ 


“—— “——~ ~~ “—— “——~ “——~ 
a N N N C8 =>) N ce 
baal bal bal re bal bal 
j=) D> ao Oo — = io) j=) 
= ero wat OSE Oe -— eed — 
ae, ——a —~ ~~ DD No) — wn” 
——~ (oe) Yen) Saal Sl ——~ 
mD mr . “ a N 

. - co jan) Sa 
. Be (ex) -— NS me . 

. ito) ’” ” * re en) —™~ =) a 
—~ — —~ ~~ YY © . ce [op) 
moo oN N SN be Ww 
nto) a axa nt OO oH 5 —~ 

a - Yon) Yon) 
- - - - - Yon) - 
\oRay Da O © = Re ee ~t = o 
Y WH YS WH HHO 4 = = 
——_~ ~~ nar We we — a" a" 
oN aA OOOTFON a N — — 
a 4 a nt TW OD baal © No} 

n wn -” - = oS - -” 
a+ oO ~ SP oN ad oD oD -~ ~ 
WS YS aD a a ae ae aS YS aaa OR wa 
=~ NN ~~ NNN —~ wa —™~ GO — 
ort ODD CO 0O ort NN et Lf 
NN OM HM MY Ee N OH ~ ory tn 
ie ben ol ~—" ~" al “~" ~—" ~" ~" ~—" ~" 
a a a a a 9 NSS < = Ss SN a 
~-e oan iroeudnernvnt nN © © Ye WO 

Ss) 

a a a a os a a a wm ND ee a a a a 

a ee 


Be eR ats CY Re GE SE AP AS Bes 97) 


2, 


xX 


(x * y * x * y°-l * x * y) 
10) (6, 


11) (5, 


(x * y * x * y°—l * x * y) EVEN +/ 
Group<x,y, t | 


[2..10 by 2] do 


(le, Qs tas TCG. WOO. 8 05. sy see fy ae ae ade 2) 


(le. 218," 12) (44 


/*CHECKING IF EACH RELATION WORKS* / 


/*ONLY ONES APPLICABLE (t_1t_2)*k*/ 
/*CASE: 


(3, 9)(6, 12) 
for k in 
G<x,y,t> 


*/ 


y 4 , 


y°-l * x * y°-2 * x * y°-l * x * y°2 * x 
y°-l * x * y°-l * x * y°o-l * x * yp *¥ X KY KX KY KK 
t°2,(t,(x * y * x * yl * x * y)),(t,(x * y°2 * x)), 
(txt *(x*y*xxxy°—2*ex*y))*k=(x * y * x * y°—-l * x * y)>; 


k, #G; end for; 
/*3 48 

5 48 

7 48 

9 48 


*/ 


/*CASE: (y*2 * x * y*2) ODDx/ 

for k in [3..9 by 2] do 

G<x,y,t>:=Group<x,y,t | x°2 , 
‘ea ar 


y—l * x * y°—-2 * x x y°-l * x * y°2 * x 
y°-l * x * y°-l * x * y°o-l * x * yp * X KY ® KX KY KX 


tO Ci (x ey OD eX) Cis eR & ee 2) ) 


((y°2 * x * y°2)*t)*k>; 
k, #G; end for; 

/*3 12 

5 12 

7 12 

9 12 


ee 


/*CASE: (y * x * y * x * y) ODD«/ 
for k in [3..9 by 2] do 
G<x,y,t>:=Group<x,y,t | sD A 
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yoaNs 
y—-l * x * y°—-2 * x * y°-l * x * y°2 * x , 
y—-1l * x * y°-l * x * yo-l * x * ye X KY KK KY KK, 
fy OD ba eae Gp Cae a ea ae Se ie (ese Ry ee RS) de ge Vege 
xy * x * y)), 
GUAR Se GEOR Ar Bee Se Re) Ses 
k, #G; end for; 
/*3 12 
5 12 
7 12 
9 12 


ey 


1051 


Bibliography 


[CP 93] 


[Cur07] 


[Gril] 


[JL93] 


[Kas06] 


Lam15] 
Led77| 


oL06] 


Rot95} 


R.T. Curtis and Z. Hasan. Symmetric Representation of the Elements of the 
Janko Group J1. Journal of Symbolic Computation. 


John Cannon and Catherine Plyoust. An Introduction to MAGMA. School of 
Mathematics and Statistics, University of Sydney, 1993. 


Robert T. Curtis. Symmetric Generation of Groups. volume 111 of Encyclopedia 
of Mathematics and its Applications. Cambridge University Press, Cambridge, 
2007. 


Dustin J. Grindstaff. Permutation presentations of non-abelian simple groups, 


2015. 


Gordon James and Martin Lieback. Representations and characters of groups, 


1993. 


Z. Hasan & Abeir Kasouha. Symmetric Representation of the Elements of Finite 
Groups. 2006. arxiv: math/0612042. 


Leonard B. Lamp. Permutation presentations and generations, 2015. 
Walter Lederman. Introduction to group characters, 1977. 


Queen Mary University of London. Mas 305 Algebraic Structures II-QMUL 
Maths. 2006. [Online; accessed February-2020]. 


Joseph J. Rotman. An Introduction to the Theory of Groups, volume 148 of 
Graduate Texts in Mathematics. Springer-Verlag, New York, 1995. 


1052 


[WB99] Robert Wilson and John Bay. ATLAS of Finite Group Representations- V3. 
1999. [Online; accessed February-2020]. 


